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Outdoor Service 


Users 


Bronx Gas & Electric Co. 

Brooklyn Edison Co. 

Brooklyn Rapid Transit Co. 

Calgary Municipal Electric Co. 

Canadian Niagara Falls Power Co. 

Carnegie Steel Co. 

Cataluna Power Co. 

Chicago, Lake Shore & South 
Bend R. R. 

Cohoes Light & Power Corp. 

Commonwealth Edison Co. 

Consolidated Gas & Electric Co. 

Dayton Power & Light Co. 

Detroit Edison Co. 

East Hampton Gas Co. 

Edison Electric Illuminating Co. 

El Paso Power & Railroad Co. 

French General Electric Co. 

Hydro-Electric Power Commission 

Havana Elec. Ry., Lt. & Pwr. Co. 

Illinois Steel Co. 

Interborough Rapid Transit Co. 

Joyce Gridland Railroad Co. 

Kings County Gas & Elec. Co. 

Merced Irrigation Dist. 

Municipal Gas Co. 

New York Edison Company 
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Indoor Service, 1000 to 4000 amp. 


None More Reliable 


Give Maximum 
Short Circuit Protection 
and 
Highest All-Year Efficiencies 


In daily use upon the Greatest 
Generating and Distribution 
Systems 


Full Information on Request 


Metropolitan Device Corp. 
1250 Atlantic Ave. 
Brooklyn, New York 








Indoor Service—All Porcelain Clad 


Users 


N.Y. Ni ee ARR, Co. 


N. Y. & Queens Elec. Light & 
Power Co. 


Philadelphia Elec. Co. 
Potomac Electric Co. 
Public Works Department N.Z. 
Public Service Electric Co. 
Shawinigan Hydro Elec. Power 
Co. 
Southern Wisconsin Pwr. Co. 
Tennessee Power Co. 
Toledo R.R. & Light Co. 
Toronto Power Co. 
Turners Falls Power Co. 
United Electric Lighting Co. 
Tnited Electric Light & Power Co. 
Tnited States Steel Co. 
Tnion Gas & Electric Co., 
Cincinnati 
Tnion Electric Lt. & Pwr. Co., 
St. Louis 
1.8. Explosives Plant, Metro, W. Va. 
Itica Gas & Electric Co. 
Victoria Falls & Transvaal P. Co. 
Warren & Co. 
Westchester Lighting Co. 
Youngstown Sheet & Tube Co. 
Yonkers Elec. Lt. & Pwr. Co. 
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The Eternal Problem of Taxes 


HE government has put through its new tax meas- 

ure, and inasmuch as the general tendency of its 
imposts is downward, the bill will be regarded on the 
whole as an improvement. However, corporations can- 
not so regard it, because the corporation tax has been 
advanced from 123 per cent to 134 per cent in lieu of a 
capital-stock tax which has been repealed. Thus cor- 
porations in a state like New York, for example, will 
have to pay a federal tax of 134 per cent and a state tax 
of 44 per cent, or 18 per cent in all, before any divi- 
dends are paid. Holding companies were somewhat dis- 
turbed over the original provisions of Section 240, 
which would have cost them many hundred thousands 
of dollars more than they paid in 1925; but, fortunately 
for them, the term “stock” was defined so as not to in- 
clude non-voting stock which is limited and preferred 
as to dividends. 

It would appear from a hasty reading of the bill that 
the salaries of officers and employees of state or munic- 
ipally owned public utilities are subject to tax, although 
a special provision in the bill absolves such employees 
from taxes not paid under the act of 1924 or, if paid, 
orders them to be refunded. This latter provision un- 
doubtedly was intended to deal justly alike with those 
who were informed in past years that their incomes 
were not subject to tax and with those who paid taxes, 
it being obvious that all must be taxed or all untaxed. 
The taxing of all income hereafter derived as salary 
from a municipal electric light and power system is a 
great step forward and a recognition of the proprietary 
functions as distinguished from the governmental func- 
tions of the state or municipality. Carried forward to 
its logical conclusion, it might mean that income de- 
rived by the state or municipality from the public 
utility business would also be taxable and that the 
bonds issued for such utilities are no longer tax-exempt; 
but a high-court decision would be necessary to estab- 
lish that point. 





The Ice Manufacturer—What He 
Must Do! 


HERE is a lot of anxiety among some power-com- 

pany executives over the ice-manufacturing load. 
For the ice manufacturers in many cities have expressed 
themselves in no uncertain terms on the subject of the 
domestic electric refrigerator. “We won’t buy power 
from you,” they say, vif you start stealing our cus- 
tomers away from us.’ 

There is only one course to pursue. For nothing 
that the ice man can say will hold back the march of 
Progress, and no fear of him will relieve the central- 
Station company of its responsibility to make an im- 
Proved refrigeration service available to its customers. 
The ice manufacturer must take the same action that 
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the central station in Springfield, Ill., has taken to 
protect its own ice business. This company operates 
an extensive ice manufactory as well as a power system, 
and to meet the increasing competition from its own 
electric refrigeration salesmen it has begun to sell ice 
on an intelligent basis instead of merely peddling it, 
as is the universal custom. Men have been sent out 
to test the efficiency of the iceboxes in use in the homes 
of customers and to teach the housewives how to con- 
serve ice and get the most out of it. 

The best way to avoid the loss of the ice-manufactur- 
ing load in any town is to help the ice man put his 
service on an up-to-date competitive basis of service 
to the customer. Surely that will hold his friendship, 
and the electric refrigerator can take its chances. If 
it is not better than ice, that fact will soon be found 
out in spite of anything that any one can do. 





The Water-Power Controversy 
in New York 


HE controversy between Governor Smith of New 

York and the State Water Power Commission over 
contemplated developments on the St. Lawrence and 
Niagara Rivers has been made more interesting by the 
injection into a statement by the Governor of a part of 
a letter from Owen D. Young seemingly favorable to 
the Governor’s point of view. Subsequent publication of 
Mr. Young’s complete letter, however, reveals that while 
he favors a public corporation, he also contends for 
distribution of the electricity by contract with private 
persons. The idea of government-owned corporations is 
not new. Germany is now experimenting with them in 
her endeavor to obviate the evils of government opera- 
tion, and already trouble has developed in connection 
with the German railroads. Politicians the world ove: 
have an irresistible impulse to meddle in anything 
government-owned, and, they being neither engineers 
nor business men, the enterprise invariably suffers. 

In the United States we have been wont to distingu:sh 
between the purely governmental and the proprietary 
functions of the state. So long as private enterprise has 
been willing to develop the water powers, the state has 
never sought to do so. Indeed, the right of the state to 
engage in private business in competition with its 
citizens is open to question. By and large, the electrical 
industry in this country has always been opposed to 
government ownership and operation in any form. It 
stands ready to develop what is developable and some- 
times what for the time being is uneconomical. It 
recognizes the right of the state to regulate, but not to 
operate; and in view of its accomplishments and its 
great contribution to American civilization, it submits 
in all humility that its zeal for service is as great as 
that of the state, that its obligation to serve is just as 
real and just as pressing, and that, possessing greater 
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skill, experience and knowledge in electrical matters 
than the state, the latter is not justified in engaging in 
the business. In the case at issue this contention is 
particularly strong, since the electric public utilities 
stand ready to develop the water powers in question. 
The controversy started by Governor Smith, however, 
affects others beside the electric light and power in- 
dustry. It involves the whole body politic in that it 
attempts to foist paternalistic and socialistic doctrines 
onto a democratic government. When private enter- 
prise fails it is time enough for government to 
intervene. 





Interconnection and Continuity 
of Service 


, XPERIENCE of the last year or two has shown 
that continuity of service in a utility system, with 
load dependent upon power received from a neighboring 
system independently operated, is by no means easy to 
insure, yet continuity is just as important for such load 
as for other load. What can be done to improve condi- 
tions? Fundamentally, the best condition for contin- 
uity of service may be taken to be unitary operation; 
that is, operation under a single load dispatcher for the 
benefit of the system as a whole with connecting lines 
and relaying laid out for such operation. In most cases, 
however, unitary operation is out of the question. Then 
one of two methods may be used. 

First—The systems may be adjusted and operated to 
hold together as tightly as possible in time of trouble in 
spite of independent operation, in which case the gov- 
ernors or prime movers should have suitable character- 
istics with respect to one another, flywheel effects and 
distribution of loads and generators being considered 
and the set-up of the interconnection and the relaying 
properly chosen. The effect of currents caused by faults 
on the line voltages at critical points in the system is a 
vital factor. 

Second—tThe systems may be adjusted to fall apart 
at time of trouble, in which case they should come apart 
quickly and the relaying should be so adjusted as to 
bring this result. In this case the systems must be so 
operated that each will have sufficient prime-mover 
capacity under governor control in its plants to carry 
its full load after the separation, and at the same time 
the component parts of each system should be so inter- 
connected and otherwise laid out as to hold synchronism 
at time of disturbance. This will usually be found to 
be the case in any particular system as a matter of 
evolution from past experience. Of these two methods 
the first is greatly to be preferred. 

These essential conditions for continuity of service 
are simple when stated on paper, but are blind and hard 
to trace out in actual service. They are definite and 
clear, however, and can be worked out if sufficient effort 
be made. Much has been added to our knowledge of 
system stability in recent years. But difficulty may 
occur in the connections between systems, in which case 
synchronism is likely to be lost. Immunity from this 
difficulty is to be considered with that of immunity from 
loss of synchronism caused by the loss of any connecting 
link within either system itself. The remedy is likely 
to be different in different cases. Where feasible, cer- 
an guiding principles may be followed with beneficial 
effect. 

1. The joint systems should be able at any time to 
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lose any connecting circuit and continue to operate 
indefinitely. 

2. When trouble occurs on any link, it should be auto- 
matically disconnected as soon as possible. This will 
relieve the rest of the system of the disturbance and 
limit the extent of the damage at the fault. 

3. Where possible, all important centers should be 
connected over two routes, using single-circuit lines 
where appropriate to save cost. 

4. The relay system is of the utmost importance. It 
should be simple, should not be required to make diffi- 
cult discriminations and should have a wide margin for 
action under all operating conditions. 

With interconnection of independently operated sys- 
tems, reliable service will come only with the most 
careful analysis of conditions and the satisfying of the 
necessary requirements. That substantial success is 
attainable with unitary operation is seen by the service 
given by the metropolitan utilities, where most prob- 
lems have been met in one form or another. 





Providing Quickly Available 
Reserve Capacity 


OME electric service companies, particularly those 

having a preponderance of water power or long 
transmission lines with widely separated generating 
stations, have felt a need for turbines which could be 
floated on the line or otherwise made ready to pick up 
full load instantly and safely when there is a deficiency 
in the normal local supply. Of course, this necessity 
is reduced at distribution points having more than one 
incoming supply fed from different sources and different 
directions. 

However, quickly available reserve capacity is needed 
on various systems, and the question is how this shall 
be supplied. What shall be the requirements as to load 
factor, quick starting and so forth? Should units be 
of most efficient type, or should they be primarily of 
the lowest first cost and the most dependable character 
considering their periods of shutdown and availability 
for quick service? Should such relay plants be of only 
moderate efficiency with low-pressure boilers, low 
vacuum and turbines of perhaps 5 per cent less effi- 
ciency than base-load machines, to permit keeping the 
capital charge as low as possible consistently with low 
load factor? 

In steam plants, where some turbines have to be 
kept in operation continuously anyway, the cheapest 
form of reserve generating capacity obtainable, accord- 
ing to a recent statement of Alex Dow, is provided in 
an oversize generator driven by a turbine with 4 
manual-control bypass valve admitting high-pressure 
steam to an intermediate stage safeguarded by a gov- 
ernor. In a station serving as a relay to transmitted 
power, however, compensation for a deficiency in incom- 
ing supply requires generating equipment which can be 
quickly and safely started. The present standard 
turbines, having many stages designed for high effi- 
ciency or base load, are not particularly well adapted to 
quick reserve service, nor can they be expected to be 
most reliable when operated under such conditions. It 
is considered bad practice to increase the capacity 
large machines from practically no load to maximum 
load at a greater rate than 4,000 kw. or 5,000 kw. per 
minute, although one 50,000-kw. single-cylinder machine 
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is known which is guaranteed to take on full load in 45 
minutes from the cold condition and another 30,000-kw. 
machine exists which can probably reduce the time to 
30 or 385 minutes. 

Very often, however bad the practice, loads must be 
thrown on units with great rapidity. Any system car- 
ries, at least during peak periods, its complete gener- 
ating capacity floating on the bus, with older units 
carrying only sufficient load to keep the tail-end buckets 
from getting too hot. Under these conditions, if large 
base-load units suddenly kick out, full load is thrust 
suddenly on these machines. This problem concerns 
the steam-unit manufacturers as well as the utilities 
and increases in importance as interconnection enlarges. 
The limit seems to be in the boiler room, not the tur- 
bine room, and the need is for a full utilization of old 
investment in plant equipment. 

One manufacturer suggests that reserve units, which 
eould pick up load instantly, can be supplied with 
saturated or only slightly superheated steam and while 
iding can be kept at approximately full-load tempera- 
ture by a few small nozzles injecting superheated steam 
and atomized water into the casing at appropriate 
points. When not on the line but available for quick 
starting, they could be equipped with a power-driven 
turning device, which would keep them rotating at 
approximately 25 r.p.m. with the auxiliary oil pump in 
operation. The power consumption under these condi- 
tions will probably not exceed 10 hp. to 15 hp. Injec- 
tion of a very small quantity of steam through the 
throttle to keep the turbine hot would also serve to 
keep enough circulation in the steam line to prevent its 
filing with water. From this condition it should be 
possible to bring the unit up to speed safely and put it 
on full load in one to two minutes. 

Since manufacturers cannot afford to make separate 
designs of machines unless there is a real demand for 
them, operators must jointly agree upon their require- 
ments before any special development can be forthcom- 
ing. The prime movers committee of the N.E.L.A. 
affords this medium for joint agreement. From another 
angle, the more effective utilization of the existing 
investment in reserve equipment rather than new 
investments for reserve units of special types is to 
be recommended. 





Capitalizing on Shaded Light 


YEAR ago a nation-wide educational campaign on 

home lighting was built upon the need and de- 
sirability of shaded light. Millions of school children 
were made acquainted perhaps for the first time with 
some of the primary principles involved and with the 
value of proper lighting. To some extent at least they 
took their new knowledge home to their parents. This 
was the greatest educational campaign on better light- 
ing ever conducted, and that a great deal of public 
interest was aroused is still evidenced on every hand. 
Everywhere the central-station company, the dealer and 
the contractor could have capitalized this stimulated 
interest by following up the campaign with the selling 
of Shaded light. Many did so, but there are so many 
instances to be noted where no effort has been made to 
sell shaded light that it is obvious many lighting and 
fixturs men are oblivious both to their commercial duty 
and to the ultimate value of such light. 
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Lighting must be comfortable before it is desirable. 
Fixtures containing lamps without shades appear to 
give more light than they really do, By equipping the 
fixtures with shades more light can be sold, and 
certainly more light is needed in most places. More 
light means more revenue. No campaign for the use 
of more light in the home can be permanently successful 
without selling shaded light, and yet, let it be repeated, 
some notable central-station companies are campaigning 
with fixtures unequipped with shades. They owe shaded 
light to the people, and in selling it they sell more and 
better lighting permanently. 





Investing for Load Factor 


OMMON business prudence requires a knowledge 

of investments, costs and returns for the different 
classes of business served by the light and power in- 
dustry. Recent discussions of this topic have been 
active because of the enormous investment, some degree 
of saturation, customer and public interest in utility 
finance and certain indications of interest in the topic 
by regulatory commissions. 

The industry is too sound and has built too solidly to 
fear a study of this subject or to doubt that full recogni- 
tion will be granted its leaders for building all classes 
of service in order to get the best load factor and the 
greatest diversity. Knowing that electricity cannot be 
stored or withheld from service at the instant demand 
of customers, interconnection, class business and every 
possible opportunity for efficiency have been so utilized 
as to supply an enviable record for those who have built 
the industry. Industry leaders have always been first 
to grasp opportunities and have long recognized that 
social merit will be achieved in the degree to which they 
take full advantage of all possibilities for giving the 
most diversified service at the lowest rate and highest 
load factor. 

But studies of cost allocations should not act within 
the industry to prevent the development of new classes 
of business. The industry was built by investing in the 
present in order to realize earnings in the future. All 
classes of business were pushed in the light of future 
business possibilities, and no “pay-as-you-go” policy 
was ever entertained for new business with future 
promise. What would have happened to the industry if 
the first residence or the first factory served by a 
central-station company had been saddled with all ca- 
pacity, operating and energy charges? 

Yet in several cases some ill-digested facts and 
opinions have been applied to pioneering businesses to 
their detriment. For example, an electric range is 
saddled with a three-hundred-dollar station demand 
charge and another equal charge because the existing 
distribution system must be rebuilt to carry large con- 
veniences of this type in the homes. Practical con- 
siderations, good judgment and a clear vision of the 
future possibilities must govern largely in weighing 
the value of any new class of business, rather than cost 
allocations based on other developed business. Mutual 
demand, diversity and load-factor effects and future 
saturation possibilities must be considered. It is 
questionable whether any demand or capacity charges 
should be allocated to a pioneer business which promises 
a good load factor, diversity factor and widespread use 
by customers when developed. 


















Crystal City Transmission Line in 
Successful Operation 


HE 30-mile steel-tower 
transmission line connecting 
the Cahokia station of the 
Union Electric Light & Power 
Company with Crystal City, 
Mo., has been in operation since 
May, 1925, and has given very 
satisfactory service. ‘The chief sf = 
power customer at Crystal City ‘ a 
is the Pittsburgh Plate Glass es 
Company, though the surround- 
ing territory furnishes a con- 
stantly growing load. The line ae 
was built for a capacity of 
35,000 kva. at 132 kv. and has ; 
200 towers carrying two 300,000- Tso 
cir.mil A.C.S.R. cable circuits. F 
Near Crystal City the line 
crosses the Mississippi River a 
with a span which is 6,881 ft. 
from dead-end to dead-end. 































No.1. Suspension and dead-end towers on 
Illinois side of river crossing under construction. 

No. 2. Terminal tower and substation at the 
Crystal City plant of the Pittsburgh Plate Glass 
Company. 

No. 3. A right-angle tower at the approach to 
the Illinois side of the river crossing. 
_ No. 4, Substation at Cahokia, with power plant 
in the background. 
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Peak Responsibility 


as a Basis for Allocating Fixed Costs 


A Plausible but Unsound Method—Various Important 
Factors Which Affect the Distribution of Costs—Maxi- 
mum Demand of Class a Better Line of Analysis 


By A. S. KNIGHT 
Consultant, Boston, Mass. 


ANY electric lighting companies from time to 
M time have made more or less complete alloca- 

tions of costs among their different rate sched- 
ules, and a few companies are making such studies 
regularly; but it is probably safe to say that the 
majority have given this subject little or no attention. 
The recent inquiries with reference to cost allocations 
issued by the Pennsylvania commission to companies 
within its jurisdiction indicate an active interest in 
this question on the part of the regulating bodies, and 
should be taken as a warning by all companies that, 
sooner or later, they may be called upon to show the 
relation between the revenue received under their dif- 
ferent schedules and a systematic allocation of all their 
costs. 

The writer has for many years believed that every 
company should be able to show, under a reasonable 
allocation of costs, that its rates are equitable. It is, 
of course, self-evident that business should not be taken 
at prices that are lower than the increment costs 
occasioned by it, using the words “increment costs” 
in a permanent and not in a temporary sense. That 
is, capacity temporarily idle should not be figured at 
less than its cost for the purpose of securing business 
at abnormally low rates. 

Increment costs, however, assume the existence of 
a given amount of business that is already earning 
the existing costs; hence when the cost of all the dif- 
ferent classes of service is to be ascertained, increment 
costs are inapplicable (except in certain cases of limited 
Service or surplus power business), and must give way 
to more uniform cost allocations without regard to the 
order in which the different groups of business may 
have been obtained. 


DEFECTIVE METHOD OF ALLOCATING INVESTMENT 


A primary defect, in the writer’s opinion, in the 
cost allocations of some companies is found in the 
method of. allocating investment. In the belief that 
they are thereby allocating more exact costs among the 
different rates, attempt is made to allocate production 
Investment costs, for example, on the basis of the 
demand of each class at the time of the station peak. 
This method is not only based on erroneous reasoning, 
as the writer will later prove, but it forces the assump- 
tion that demands which occur at times of the station 
peak should pay all the fixed production costs, and 
demands occurring at other times should pay none of 
them. This is so obviously unfair that some companies 
attempt to correct this injustice by arbitrarily modify- 
ing the demands of each rate at peak time on account 
of the use by the respective classes at other times, so 


that the business served at peak time shall be charged 
less than its logical share under this theory. This does, 
of course, diminish the objection of unfairness, but it 
does not go to the root of the trouble, which is a mis- 
conception of the basis upon which such costs should be 
allocated. 

The reason for the use of this method is the well- 
known argument that since production investment is 
determined by demand at the time of station peak, fixed 
production costs should be allocated on the basis of 
demands occurring at this time. Admitting the truth 
of the premise, the writer disagrees with the conclusion. 
It seems to me a relic of the early days when retail 
lighting was the principal business and the companies 
were studying to find a justification for the lower prices 
that were necessary in order to secure the wholesale 
lighting and the power business. 

The problem today is to divide costs among many 
different classes, each and all having equal claims for 
logical consideration. 

If based upon sound theories, cost allocations of 
different companies should give approximately similar 
results for similar classes of business, after proper 
consideration is given to load factors and to the dif- 
ferences in the actual physical costs of the properties 
compared. This would not be the case if fixed produc- 
tion costs are allocated in the ratio of demand at time 
of station peak. Variations caused by differences in 
use at peak time can be so considerable as to nullify 
the value of any comparisons and to render them en- 
tirely misleading and erroneous. 


SHIFTING PEAKS CHANGE RESULTS 


A fundamental objection to this plan, which was 
recognized years ago, is that any considerable shifting 
of the time of year in which the peak occurs will neces- 
sitate a corresponding change in cost allocations, which 
could easily be extreme in many cases. The idea of a 
shift in the time of the peak is not as improbable as 
it was before electric lighting companies had developed 
the variety that exists today in the uses for their prod- 
uct. Some companies at the present time have a sum- 
mer instead of the usual winter peak, and it would be 
interesting to compare the cost allocations of two com- 
panies having a winter and a summer peak respectively. 
If fixed production charges are allocated on the basis 
of use at peak time, such a comparison should show 
wide differences among the costs of similar classes of 
service and should go far to discredit this theory of 
cost allocation. 

If costs—and rates—are to be given any firm founda- 
tion, they must be so figured that they will not be 








496 ELECTRICAL WORLD 


affected by sudden changes entirely independent of 
the class or of the business as a whole. It should be 
axiomatic that something that occurs outside of the 
class itself, such as a change in the time of the com- 
pany’s peak, should not materially affect costs pre- 
viously allocated to a class, disregarding, of course, 
changes in efficiencies that should be shared by all 
classes. It is conceivable that the ordinary growth of, 
we shall say, the wholesale power business might shift 
the peak of a company to another season of the year 
with no material change in total costs, although under 
this method of allocating fixed production costs the 
costs of probably every class of business of the company 
would have to be materially altered because some condi- 
tions, probably wholly unrelated to most of the classes, 
had changed. 


How PEAKS ARE BUILT 


Station peaks are not caused by the demands of a 
single class; they are caused by the overlapping of 
the demands of all the classes. The percentage of the 
total demand of any class that happens to be on at the 
time of this peak is purely fortuitous and is dependent, 
among other things, upon the relative development of 
the different classes. No true idea of the cost of service 
of any class can therefore be obtained under a theory 
that allocates against the class only that part of the 
fixed production costs which happens to be indicated by 
the demand of the class at the time when all classes 
combined are making their greatest demand on the 
system. 

The trouble is that this theory is based on a mis- 
conception of the meaning of “cost.” Because central- 
station investment is determined by station peak, it 
does not follow that costs must be allocated in propor- 
tion to demands at that time. The measure of the 
cost of money borrowed for any purpose is the amount 
required and the length of time it is engaged; if this 
cost is to be distributed among different customers, 
under this theory the correct basis upon which to figure 
the interest charged would be the ratio of the amount 
that happens to be used by each customer when the 
largest amount of capital is employed. It is difficult 
to believe that any accountant would indorse such a 
method, but this is, in effect, the position accountants 
take when advocating the allocation of fixed production 
costs upon the basis of demand at peak time. 


A FINANCIAL ANALOGY 


If a capital of $100,000 is required to carry on a 
certain business, and if, for any reason, it is desired 
to spread the carrying cost of this capital over the 
business of the different customers interested in it, 
the amount of cost chargeable to each would be deter- 
mined by the amount of capital each had used and the 
length of time it was engaged. If one customer hap- 
pened to use the full amount of the capital for a single 
day, his annual cost could not be figured as a year’s 
interest on it and customers using smaller amounts 
during the remainder of the year be charged nothing 
(or be charged arbitrary amounts adopted solely for the 
purpose of mitigating such an unfair method) ; part of 
the true cost of doing business with these other cus- 
tomers would be a reasonable and uniform share of the 
annual interest on the amounts required by them. 

The fact that the overlapping of the business of 
these customers determines the total amount of capital 
needed in the business does not require or warrant that 





the allocation of the total cost should be based upon 
the amount used by each at the time the maximum 
capital is employed. 

If part of the capital is held for a year exclusively 
for a single customer and no other use is made of this 
capital, that customer’s annual cost, of course, will be 
the full year’s interest; but if he does not use the full 
amount for the full year and it is found that part or 
all of it can be used at different times by others, then 
part of the cost of the first customer’s business is 
legitimately transferable to the cost of the business of 
the others. The cost of the latter would then be just 
as much a true cost as though the business were al] 
obtained from a single customer and the full year’s 
interest charged against him. 

The situation in the central-station business is 
similar. On the theory that part of the investment is 
held or is available for each class for the full year, a 
full year’s interest is charged, but, following the preced- 
ing illustration, this should obviously be based on the 
total amount which the class uses at any time and not 
merely upon the amount which it happens to use at 
the time of the station peak; the price at which this 
capacity is charged, however, will depend upon the 
diversity among the demands of the different classes. 


MAXIMUM DEMAND OF THE CLASS THE 
REAL CRITERION 


The fixed production costs of each class should there- 
fore be figured upon the maximum demand of the class 
itself and not upon the demand that happens to occur 
at peak time only, because the former represents the 
capacity that must be available when needed to serve 
this business. The total fixed production costs should 
be divided by the sum of the maximum demands of all 
the classes in order to obtain a price per kilowatt at 
which to charge the number of kilowatts of demand 
called for by each class, 

Under this plan the maximum kilowatts called for by 
the class are charged for the full year, but the price 
charged is diminished by the use that is made of the 
plant by other classes and is therefore less than would 
have to be charged if there were only a single class, 
owing to the diversity in the times when the maximum 
demands of the various classes occur. 

Under this plan each class stands on its own feet, and 
no amount of development or changes in other classes 
of business, no accidental overlapping of the classes, 
will affect the costs of a class, excepting as they tend 
to alter the unit prices per kilowatt chargeable against 
each class. 

This plan not only offers a uniformity of results 
which would be obtained by different companies and 
which is impossible under the station peak method but 
the writer contends that it represents the actual invest- 
ment cost to the company of the service supplied to 
each class of business. 

Under the peak demand plan no class is charged for 
its full maximum requirements unless its maximum 
demand happens to occur at the time of station peak; 
it is therefore dependent for some of its capacity upon 
apparatus that is paid for by the other classes. Under 
the class demand plan, which the writer has advocated 
and used for many years, no class is dependent upon 
the loan of capacity paid for by the other classes, but 
on the contrary each class is charged for all the pro- 
duction capacity required for its use. 
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Grounding Bank for Neutral Resistor 


Has Advantages Over Use of Tertiary Windings—West Penn Company Uses 
About 20 Ohms in Neutral Resistor for Large 25-Kv. System— 
Details of Installation and Design 


By L. A. TERVEN 
Power Department, West Penn Power Company, Pittsburgh, Pa. 


transmission system at one or more points, the 

object being to stabilize operating conditions and 
simplify the insulation problem. This article discusses 
grounding transformer installations for a 25-kv. sys- 
tem which generates a large amount of power; hence 
the desirability of a certain amount of resistance in 
the neutral ground in order to limit the amount of 
short-circuit current flowing in case of an accidental 
ground to a phase wire. On the other hand, the ground 
resistor must not be too high in resistance, because of 
strains on the insulation during faults and because 
small ground currents are difficult to utilize for proper 
relay protection of lines and apparatus. Conditions 
should be such that a ground on a phase wire will re- 
sult in a value of ground current sufficient to operate 
relays that will isolate the defective line or apparatus 
but that will not be great enough to injure the lines 
or apparatus involved in the supply of current to the 
ground nor those of neighboring communication sys- 
tems through electromagnetic induction or drop of po- 
tential in the ground return path. Conversely, the 
smaller the ground current the greater the insulation 
strain, because the potential between ungrounded phases 
and earth approaches full-line potential when the third 
phase becomes grounded. Thus the whole question is 
one of compromise. 

Grounding resistors and transformers must be suf- 
ficiently large to prevent overheating during the period 
of time allowed the relays in which to isolate defective 
parts of the system. A customary requirement is one- 
half minute to two minutes safe capacity of grounding 
apparatus at maximum ground current. 

The cost of relay installation and maintenance is also 
of great importance. If the ground current is of such 
value that the line overload relays will operate, no 
additional relay equipment is necessary and the cus- 
tomary overload and reverse current equipment will 
also take care of grounds on the system. Sometimes 
4 small ground current value is desirable, so that aux- 
iliary directional ground relays may be used which will 
isolate defective apparatus or sections of line with the 
minimum of disturbance to the remainder of the system. 


[: IS common practice to ground the neutral of a 


USE OF TERTIARY WINDING DISCUSSED 


Where transformers are star connected on the trans- 
Mission voltage side, no special grounding bank is re- 
quired if the capacity of the bank is sufficient to carry 
Sround fault currents without undue heating. As a 
matter of fact, the transformers at substations stepping 
down from such a voltage as 132 to 25 kv. are usually 
large enough to withstand the heating due to the passage 
of a ground current of the maximum amount predeter- 
mined by the ohms in the ground resistor. 

The use of two transmission voltages, so common in 


modern practice, frequently results in delta-delta trans- 
former connection or star-star connection with tertiary 
winding. In the case of the West Penn system, the 
ll-kv. generator voltage is stepped up to 132 kv. (at 
present under 66-kv. operation) using delta-star banks. 
The system phasing diagram is shown in Fig. 1. At 
substations the 132 kv. is stepped down to 25 kv. using 
a delta-star connection, thus bringing the 11l-kv. and 
25-kv. voltages in phase. Hence, the 11l-kv. to 25-kv. 
transformers must have the same phase relations on 
either side of the bank. At substations the neutral of 
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FIG. 1—DIAGRAM OF 25-KV. NEUTRAL GROUNDING POINTS 
OF THE WEST PENN POWER COMPANY 


the 25-kv. star winding is connected to the ground 
through a resistor, but at generating stations other 
means are used for grounding. 

A star-star bank of power transformers may be used 
with a tertiary for stability. Special grounding banks 
may be employed and either shell or core magnetic cir- 
cuits may be employed. Star-delta connection is cus- 
tomary, although a single winding connected zigzag or 
interconnected star will permit the passage of the 
ground current in parallel through all three windings. 

A grounding bank is usually cheaper than a large 
tertiary on a star-star bank, and furthermore it is 
independent of power transformer switching or failures. 
Besides, its design can be unhampered by any considera- 
tions of power delivery and thus an ample iron circuit 
can be provided, with low iron loss and very small 
voltage variations from a pure sine wave of funda- 
mental frequency counter electromotive force. The cop- 
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per circuit must be large enough to store considerable 
heat for the short period that a short of a phase wire 
to ground continues, but the question of copper losses 
is of no importance. 


SWITCHING EQUIPMENT REQUIRED 


A three-pole 25-kv. oil circuit breaker with. discon- 
necting switches is usually provided for control of the 
primary of the bank, but its rupturing ability may be 
only enough to clear the current represented by a phase 
ground which hangs on, and other means may be pro- 
vided to clear a short in the primary of the transformer. 
However, to avoid complications in relaying the West 
Penn Power Company installs a breaker large enough 
to clear a dead short on the 25-kv. bus. An ammeter 
is provided in the neutral circuit, a bell alarm relay, 
and a graphic recording ammeter. No switching of 


0=0/a nevtral 
_Ground trans. 
arop 


Ground resist. 
drop, AO'=New neutral of 
the grounding 
bank 





FIG. 2—DROP IN VOLTAGE FROM PHASE WIRE TO NEUTRAL 


the secondary delta is performed, and one corner of it 
is grounded to the transformer frame and core for the 
sake of electrical stability. The ammeters are selected 
with low scales and against the mechanisms are in- 
stalled a series of springs which are progressively 
brought into play, thus giving a very extended scale 
throughout the first 150-amp. range. The remainder 
of the scale, which runs to about 600 amp., consists of 
coarse divisions. The idea is to read grounds as ac- 
curately as possible and see the effect in the ammeter 
reading of switching efforts to find the grounded line. 
Heavy grounds fluctuate rapidly in value and clear 
themselves through relay operation too quickly for the 
operators to obtain a record of the ammeter reading. 
For that reason graphic recording ammeters are placed 
in the ground connection of the transformer. 


PROTECTIVE EQUIPMENT 


Both the grounding transformer and the resistor 
must be protected against ground currents of sufficient 
magnitude and duration to endanger them. In case of 
large transformer banks carrying a neutral grounded 
through a resistor, the latter can be saved by auto- 
matically short circuiting it when its temperature be- 
comes dangerously high. In such a case the trans- 
former is shorted to ground, but it is presumed that 
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the power transformer is designed to permit momentary 
dead short circuit across its terminals without injury 
and the overload protective relays would function quickly 
in case of a high current. 

With smaller banks used for grounding, where the 
reactance does not permit of shorting out the resistor, 
the entire grounding bank may be switched from the 
bus by plain overload relay operation. In such a case 
other grounding points are relied upon to hold the 
neutral potential and thus prevent voltage surges go 
disastrous to the insulation of the system. As an ex- 
ample, suppose a ground occurs near Windsor power 
station, resulting in a heavy ground current which for 
some reason fails to clear; in such a case the ground 
can be removed at Windsor and the other ground re- 
sistors would then take more ground current than be- 
fore, although the actual current at the fault would be 
less. This permits ample time for the station operators 
to locate and isolate the faulty section, because the 
ground currents flowing will be within the current- 
carrying capacities of the apparatus connected. Fur- 
thermore, no dangerous voltage surges can occur, as 
the ground current flowing is sufficient in value to 
prevent arcing at the fault, in case of systems properly 
equipped with neutral grounding points. 

The grounding bank itself should be protected by 
differential relays against internal failure. The con- 
nections are shown in Figs. 3 and 4 and the vectors 
corresponding to normal and abnormal currents in the 
grounding bank are shown in Figs. 5 to 8. 

Whenever a ground occurs on the system, the amount 
of ground current supplied by the transformer flows 
through the neutral resistor, but only one-third flows 
through each of the three line wires. It is difficult to 
provide plain overload relays for the line wires, because 
the limits of safe operation are very close to the mar- 
gin of danger. The differential relay scheme as shown 
equates all current entering and leaving the transformer 
to zero, and under normal operation no current should 
appear in the relay, because the magnetizing current is 
three phase. 

In case of a single-phase short circuit exterior to 
the transformer the sum of the currents entering and 
leaving the transformer will still be zero and it remains 
only to provide proper ratios of current transformers 
for the three lines and the neutral connection. How- 
ever, should a ground or short circuit occur within the 
transformer, the sum of the currents entering and 
leaving the transformers through the four bushings 
would not equal zero and the difference would appear 
in the differential relay, causing the isolation of the 
transformer from the line. 

The current and voltage relations in the delta-con- 
nected secondary of the grounding transformer are 
illustrated in Figs. 8a to 8c. It is assumed that line 
impedance between the transformer bank and the fault 
is 0 and that the transformer neutral is dead grounded. 
The transformer impedance is referred entirely to the 
secondary, with 1/1 ratio of transformation. The volt- 
age across a transformer phase winding, as AQ, is 
normally 25 kv. — \/3, or about 14,400 volts. When phase 
A is connected to ground, the neutral wire of the trans- 
former is at the potential of A and the voltage BO and 
CO become 25 kv. instead of 14,400 volts as formerly. 
The neutral is now located at A instead of O in Fig. 8b- 

The voltage impressed from terminal A to terminal 0 
of transformer J is now 0. Hence this winding gener- 
ates no voltage in winding A’A”. The voltage across 
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B’B”, which was formerly BO, is now BA, while the 
voltage C’C” is now CA. Hence the voltage appearing 
across A’A” will be B’B” plus C’C”, which is shown 
vectorically in Fig. 8c. The vector sum of these volt- 
ages is 25\/3, or three times the original voltage 
of 25 — V3. 

The characteristics of the entire system to which the 
grounding bank is connected must be considered in 
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predicting the amount of current that will flow in case 
of a ground fault. Of first importance is the value of 
the resistance at the point of accidental grounding. 
Even carefully prepared grounds frequently show a 
resistance of several ohms. The amount of ohmic re- 


sistance appearing at the fault cannot be predicted. 
So, for want of proper data, it is usually considered to 
be zero, obviously an incorrect assumption. 
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METHODS OF MAKING GROUNDING CONNECTIONS AND 
VECTOR DIAGRAMS OF CURRENT RELATIONS 


bank. 


Fig. 3—Differential relay connection of grounding transformer: 

Fig. 4—Exterior ground; differential relay must not operate. 

Fig. 5a—Normal voltage relation. 

Fig. 5b—Currents with respect to voltage. Phase A generator 
action. Phases B and C motor action. 

Fig. 5c—Currents in differential relay — 0. 

Fig. 6—Internal ground maximum current in differential relay. 

Fig. 7—Currents in current transformers. 


Fig. 8—Currents in differential relay. 
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The return path of the ground current from fault 
to grounding bank is likewise unknown. It is fre- 
quently considered to be about 500 ft. under the surface 
of the earth for 60 cycles. This corresponds to about 
1.25 ohms per mile of transmission line for the value 
of 2*fL or reactive ohms. No reactance nor resistance 
is considered in the ground return. For example, if a 
ground occurs on a 4/0 line ten miles from the re- 
sistor, the line characteristics for this single-phase 
short (r + jx) are assumed to be 


10(0.277 + 71.25) = 2.77 +- 712.5 ohms, 


where 0.277 ohm per mile is the resistance of 4/0 cop- 
per conductor and 1.25 ohms per mile corresponds to the 
reactance per mile of line at 60 cycles. 

The number of ground resistors that feed current in 
parallel to the fault will determine the amount of cur- 
rent actually at the ground. All of this current deter- 
mines the drop across the fault, and besides that, cur- 
rents from two resistors may and usually do flow over 
the same line wires for some distance, thus creating 
a larger drop than would occur with the use of isolated 
resistor installations. 

Thus, supposing with the growth of the system, that 





R/X in the short-circuit path, whereas at a great dis- 
tance the current supply will be low and lagging due 
to the high ratio of X/R in the lines. The latter ratio 
we have assumed to be 1.25/0.277, or approximately 
44 to 1 for a 4/0 transmission line. 

As the values of current per resistor were well within 
the thermal rating of the grounding resistors and 
banks, and the actual ground current at the fault was 
not great enough to incur the hazard of a three-phase 
short circuit, it was decided to reduce the resistance of 
the grounding resistors to about 19.3 ohms in order 
to insure sufficient ground current for relay operation. 


CALCULATION OF GROUND CURRENTS 


To predetermine the amount of ground current in 
case of a fault is impossible, because the resistance at 
the fault may constitute the major element of the total 
impedance. But the limit of the ground current may be 
determined by neglecting the fault impedance. The 
ordinary calculating board which uses reactance values 
alone is unreliable, because it neglects the effect of re- 
sistance on the total impedance. Furthermore, react- 
ance values for three-phase short circuits must be modi- 
fied for single-phase or line-to-ground short circuits. 


AandO 


AB=OB=25,000 Volt 
AC=0C=25,000 Volt 
AO=0=0 Volt 
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FIG. 8A—-GROUNDING TRANSFORMER WITH DELTA-CONNECTED SECONDARY. FIG. 8B—-NEW LOCATION OF NEUTRAL. 
FIG. 8C—VECTOR SUM OF THE VOLTAGES 


additional neutral grounding points are installed. The 
current in the ground itself will average much higher 
with faults, but the average current in an individual 
resistor will be less for the reasons above given. If a 
sufficiently large number of grounding points are in- 
stalled, the system will gradually approach the condi- 
tion of dead-grounded neutral. 

The West Penn Power Company originally used 23.8 
ohms in the neutral of the 25-kv. banks. Neglecting 
transformer impedance and assuming sustained bus volt- 
age, the ground current would be a maximum at J] —= E 
-- R = 25,000 ~ V3 X 28.8, or in the neighborhood 
of 500 amp. This current is readily withstood by a 
5.000-kva. transformer for a short time. Under the 
above conditions the average ground from operating 
experience was found to give about 150 amp. and 
rarely exceeded 350 amp. in the resistor. Thus line 
overload relays could not be expected to clear grounds 
and ground relays are necessary. 

The low values of current per resistor are due to the 
drop in the lines leading to the fault, in the resistance 
of the fault and in the transformer impedance. The 
power factor of the current supplied to the fault from 
each grounding source is different. Near a grounding 
point a high power factor results from the large ratio of 


Taking a simple case of a ground on a No. 4/0 line 
ten miles from the grounding bank, the calculation is an 
involved, but not difficult, operation in complex quantities. 

The 25-kv. bus voltage is assumed to be constant. 
This is not a strictly correct assumption, but it is nearly 
correct for the values of ground current experienced on 
the West Penn system. The impedance of the ground- 
ing bank of transformers on a 25-kv. basis is 5.01 + 
j16.4= (r+ j2xfL). It must be noted that the current 
in the ground resistor is three times that appearing in 
the transformer windings. For the sake of simplicity 
all the impedance of the transformer is considered to 
reside in the secondary. A one-to-one ratio of transfor- 
mation is taken for calculating purposes. The following 
impedance values result: 





Current Resistance ner 
R 4 


Flowing y : 
Ground Sembee .osicccicsvecewse Ig 16.53 + ? v 
Eine (4/0, 26-mille) ......2....> Io 2.77 + 712.50 
GPOURGIE GRE. ck 5.i ss sccare? Ig ‘wwsf + 2LgT 
Total impedance from Phase A to neutral....20.97 + 17.96 





In order to compensate for the fact that only on« third 
Ic flows in a transformer winding, the impedance of the 
transformer is divided by 3. 
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From these assumptions it is shown that the current 
from line phase A to the ground is 521 amp.; that the 
neutral point O at the grounding bank has shifted (Fig. 
2) from the center of the vector triangle ABC to a new 
position O’ representing phase-neutral voltages, AO’ —= 
12,000 volts, BO’ = 17,100 volts and CO’ == 14,580 volts, 
and voltages from line wires to ground are AG = 6,700 
volts, BG = 18,400 volts and CG = 23,150 volts, rises of 


, = 


—53.5, + 27.8 and + 60.7 per cent, respectively. 
No VOLTAGE RISES DUE TO ARCING 

Although the above values in case of phases B and C 
represent a rise from former values, the ground cur- 
rent flowing is of sufficient magnitude to prevent volt- 
age rises due to arcing at the fault. When one line 
is grounded, the charging current of the two other 
phases flows to ground through the fault. As the 
currents are 120 deg. out of phase with respect to 
each other, their vector sum is ZJ¢, or the charging 
current of a single phase to neutral. The West Penn 
system in Pennsylvania includes about 1,082 miles of 
25-kv. transmission line. Assuming 4/0 wires about 


Portland, Ore., Installs High- 
Intensity Street Lighting 


Details of the New System, Including Illumination 
Values, Method of Distribution, Type of Units and 
Costs—Organization of Improvement Districts 


By F. H. MURPHY 
Illuminating Engineer Portland Electric Power Company 
Portland, Ore. 
ITH the completion of a new high-intensity street- 
lighting system on Broadway, Portland, Ore., this 
city now boasts one of the best-lighted streets in Amer- 
ica. The new system consists of 106 two-light standards 
with 1,500-cp. lamps, giving an illumination of 8.66 
lumens per square foot of street area. The system 
extends from Jefferson Street on the south to Hoyt 
Street on the north, a distance of about one mile. The 
standards are installed six to the 200-ft. block, three 
on either side of the street and opposite each other. 
This gives a spacing of about 98 ft. between standards 





BROADWAY, PORTLAND, ORE., BEFORE AND AFTER NEW LIGHTING SYSTEM WAS TURNED ON 


25 ft. above earth, the charging current J¢ is then 
about 67.8 amp. Only a small portion of this current 
will appear at the fault, hence its effect in creating an 
arcing condition is negligible, because of the much 
heavier dynamic current flowing from the fault to the 
several ground resistors. 
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in the block and 65 ft. at street intersections, while 
across Broadway the spacing averages about 55 ft. 
More intensive lighting is therefore provided at the 
street intersections, where it is most needed. 

Union metal standards No. 1,747 were selected for 
this installation. Each standard consists of a cast-iron 
base, a pressed steel shaft overlaid with a sheet of 
16-0z. copper and surmounted with a cast-iron top with 
two arms for the two lighting units. The lighting units 
used are the General Electric form 12, ornamental 
Novalux unit No. 258,985, with No. 118 rippled medium 
alabaster globes and No. 1,118 rippled medium alabaster 
canopies. Each lighting unit contains a 20-amp., 15,000- 
lumen, 1,500-cp. series lamp designed for base-down 
burning. The lighting center of these units is 19 ft. 
above the street. 

A subway vault in Stark Street, about midway of the 
system, contains six 40-kw. constant current trans- 
formers. Three of these control the lights north of 
this point and three south of it. One transformer in 
each group supplies two standards at each intersection, 
one at the northwest corner and the other at the south- 
east corner; the second transformer supplies the two 
remaining standards at each intersection, and the third 
transformer supplies the two standards in the middle 
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of each block. At the present time all standards are 
lighted until 1 a.m. each night, and two standards at 
each intersection remain lighted until morning. 

Distribution from the subway transformers to the 
light standards is by means of No. 8, solid, single- 
conductor armored parkway cable installed in the street. 
The cable enters the base of the lighting standards, 
where it passes through a Westinghouse disconnecting 
pothead, thence to a Westinghouse two-coil series trans- 
former. Two secondary windings are provided, one for 
each of the two lamps on the standard. The trans- 
former changes the high-voltage 6.6-amp. distribution 
current to a low-voltage 20-amp. current for the lamps. 
This provides a safe low-voltage circuit in the post and 
a large current for the lamp, which permits the use of 
a more rugged and higher efficiency lamp, and the two 
windings permit each lamp to operate independently of 
the other. 

The new Broadway system cost the property owners 


COMPARATIVE DATA ON SOME OF THE BEST-LIGHTED STREETS 
IN AMERICAN CITIES 


No. of | Lumens 


Approx- Light per Lumens 
Width imate Units per Run- per 
o Spacing Post and ning Sq.Ft. 
Type of Street, of Size in Ft. of Street 
Location Unit t. Posts Lumens _ of St Area 
Market St., 6. 6-amp. 120 ~=—'1:10 ft. 3—13,700 750 6.25 
San Francisco luminous are Opposite 
Main St., 6. 6-amp. 110 110 ft. 3—13,700 822 7.47 
Salt Lake City luminous are Opposite 
Broadway, 6. 6-amp. 100 106 ft. 2—13,700 510 4.81 
Los Angeles luminous are oo 
Broadway, 6. 6-amp. 150 134 ft. 2—10,000 300 2.00 
SaratogaSpgs. incandescent Opposite 
State St., 1,000-watt 100 100 ft. 1—19,500 390 3.90 
Chicago multiple Opposite 
Market St., 6. 6-amp. 57s 78 ft. 1—13,700 359 6.30 
Lynn, Mass. luminous are Staggered 
Broadway, 20-amp. 80 100 ft. 2— 15,000 693 8.66 
Opposite 


Portland, Ore. incandescent 








approximately $50,000, including the 6 per cent engi- 
neering charge made by the city on all street improve- 
ment work. The cost of maintaining the system, includ- 
ing the energy for lighting, renewal of lamps, cleaning 
of glassware, paintirig of cast-iron parts, replacement 
of all breakage and general maintenance of the system 
in first-class condition throughout the five-year period 
will be approximately $12 per month per standard. 
For this outlay the property owners have one of the 
best-lighted streets in America. Not only is there an 
abundance of illumination on the street but the faces 
of the buildings are also well lighted, and on this par- 
ticular street such a feature is of considerable impor- 
tance. 

About a year ago at a general election the city voted 
to place street lighting, both installation and main- 
tenance, upon a basis similar to paving, so that any 
street desiring such improvements could establish itself 
as an improvement district. In this way the lighting 
would be continuous and uniform throughout the dis- 
trict and the property owners could be assured of a 
continuous maintenance over a period of years. Under 
the provisions of this new charter amendment it is 
possible for any lighting district to bond itself for 
such an improvement as well as for the maintenance 
of the installation over a period of not to exceed five 
years. This has proved to be a great incentive toward 
better street lighting, as a number of other streets have 
the matter under consideration at this time, one of 
them having advanced so far as to call for bids on 
the work. 

The former lighting system on Broadway consisted 
of five-light cluster posts with a light center only about 
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13 ft. above the street. The spacing of the posts was 
the same as in the new system, but the light units were 
too low, and even when all posts were fully lighted the 
illumination per square foot of street area was only 
approximately one lumen, whereas the new system pro- 
vides 8.66 lumens per square foot, or almost nine times 
the amount of light formerly obtained. 

The accompanying table shows a comparison of the 
lighting features of Portland’s Broadway and some of 
the best-lighted streets in other cities. 
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Largest Water-Power Station in Europe 


HE independent State of Luxembourg lies at the 
crossroads between Germany, Belgium and France. 
It has a considerable industrial development, and now 
a large hydro-electric generating station is proposed 
there. According to plans recently made public and 


reported by Theodore Pilger, American Trade Commis- . 


sioner, a dam 106 m. high and 86 m. thick at the 
base will be constructed near Stolzenburg and Biwels. 
This will form an artificial lake having a length of 41 
km. and an average width of 1 km. to 14 km. A second 
but smaller reservoir will be created above Vianden. 
The Rivers Our and Irsen will supply the water for 
filling the reservoirs, but a connection with the Sauer 
River is also contemplated, if it is found that a greater 
volume of water is required to operate the turbines at 
capacity during the season of highest demand. The 
large reservoir will cover the existing roadways between 
Germany and Luxembourg, and it is now proposed to 
carry the new roads along the top of the dam. 

It is estimated that $1,250,000. will be required for 
the project, and it is reported that this will be furnished 
by the district of Bitburg (a division of Luxembourg), 
the A. E. G. and the German federal government. Other 
reports state that the Rhenish-Westphalian Electric 
Company, which has control of the majority of electrical 
installations in western Germany, is financially in- 
terested. 

A provision is made that Luxembourg consumers shall 
secure electrical energy at as low a rate as the minimum 
rate in Germany. Energy generated in central Ger- 
many from lignite coal fields costs more to produce than 
from any large-sized hydro-electric plant in the country. 
The price of steam-generated energy is taken as mini- 
mum rate for all development, and power costs as much 
in Bavaria adjacent to the hydro-electric power station 
as it costs in Saxony in the vicinity of the steam station. 
It is proposed to start the Luxembourg project in May. 
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A French “Better Lighting’? Campaign 


ITH the object of encouraging the improvement 

of lighting throughout France, a number of elec- 
tric lighting companies and makers of electric lamps 
and other fittings in that country have recently organ- 
ized the Société pour le Perfectionnement de |’Eclairage, 
with headquarters at 12 Rue Pelleport, Paris. The new 
organization has for its object “to collect, centralize and 
broadcast information relative to lighting, to tram 
lighting specialists, to inaugurate a campaign in favor 
of better lighting, and to explain and demonstrate by 
conferences, leaflets and tests the principles on which 
modern lighting installations should be based.” It 38 
proposed to establish a showroom for modern electric 
lighting equipment and to establish a journal with 
the title Eclairagisme to deal with lighting matters. 
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Metering Exchange Power 


Practice of the Great Western Power Company for Measuring High-Tension Exchange 


Energy Described—High-Tension Metering Equipment and Methods 
—Metering When Using a Tertiary Winding 


By J. H. PAGET* and R. P. CRIPPEN} 


ANY companies using Y-connected auto-trans- 
formers with delta-connected tertiary windings 
to parallel high-tension systems of different 
voltages have found that a considerable investment in 
expensive instrument transformers was necessary to 
meter the power exchanged between the two systems. 
Three recent installations on the system of the Great 
Western Power Company in California have created 
much interest and are unique because of their very low 
cost. 
The Great Western Power Company operates three 
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and low-voltage current transformers are connected in 
series with each phase on the grounded end of the wind- 
ing. Ammeters in the secondaries of these current 
transformers indicate the current in that part of the 
high-voltage winding which is common to both taps. 


EQUIPMENT AT BIG BEND AND BRIGHTON 


No load is taken from the delta-connected tertiary 
windings at Big Bend and Brighton and the meter- 
ing is relatively simple, as shown in Fig. 2. In the 
tie-in banks at these two points the current in the part 
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of different voltages. auto-transformers. 


changed between high-tension systems. 





transmission lines, as shown in Fig. 1, from its hydro- 
electric plants on the Feather River in northern Cali- 
fornia to its receiving substation in the San Francisco 
Bay region. These lines are normally paralleled at 
three points—viz., at Big Bend power house, at 
Brighton substation near the center of the lines and 
at Golden Gate receiving substation. Two of the lines 
Operate at 110 kv. and the third at 165 kv. It is at 
the three points of tie that special metering equipment 
has been installed. The tie-in transformer banks con- 
sist of three single-phase transformers, each with a 
high-tension auto-transformer winding and a low-ten- 
Sion tertiary winding. The main high-voltage windings 
are built for Y-connection with solidly grounded neutral, 
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y with the Great Western Power Company, but now 
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of the high-tension winding which is common to both 
taps is always directly proportional to the current 
exchange between the two high-tension systems. If 
the 162-kv. and 110-kv. taps are used, then the current 
in this part of the winding is 110 — 162, or 0.32 
times the current in the 110-kv. tap, neglecting excit- 
ing current. A three-phase, four-wire meter is used to 
measure the power exchanged between the two systems. 
From the above ratio and the current transformer ratio 
the amount of current which will flow through the watt- 
meter for any given power exchange can be computed. 
Potential for the wattmeter is obtained from three 500- 
watt, 6,600/200-volt potential transformers connected in 
star-delta across the tertiary winding. These trans- 
formers have 110-volt taps brought out on the low- 
tension side. Referring to Fig. 2, leads 2 and 5 are 
used for one phase of the wattmeter and leads 3 and 6 
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for the other. These potentials are in phase with cur- 
rents J, and I,, respectively, and therefore give the 
proper phase relations in the meter. 

The meter at Big Bend reads 40,000 kw. to 0 to 
40,000 kw. The current transformers in the common 
part of the winding have a 32 to 1 ratio. The 162-kv. 
and 110-kv. taps are used, the tertiary winding being 
11 kv. The wattmeter will then have 2.12 amp. flowing 
through the current coils with a load of 40,000 kw., 
unity power factor, on the transformer bank. From the 
ratios of transformer turns the voltage across the 
meter will be 183.3 volts. This installation then 
requires a 220-volt, three-phase, four-wire meter with 
292 calibrating watts for the 40,000 kw. scale. 


AUTO-POTENTIAL TRANSFORMERS 


In order that the meter may read correctly when a 
different tap is used on the main winding, auto-potential 
transformers are used with the meter. The trans- 
formers at Big Bend and Brighton are built for 162 
kv. on the full winding, and this winding is always 
connected to the 165-kv. system. Taps are brought out 
at 110, 107, 104, 101, 98 and 95 kv. for connection to 
the 110-kv. system. The calibrating watts for the 
meter were figured for the 110-kv. tap. If a lower tap 
is used, the current in the common part of the main 
transformer winding is increased for a given amount 
of power transformed by the bank. This tends to make 
the wattmeter read too high. To compensate for this 
effect an auto-potential transformer is connected in 
each set of potential leads as shown in Fig. 2. When- 
ever the tap on the main bank is changed, the tap 
connection on the auto-potential transformer is also 
changed and offsets the change in current through the 
meter. 

For instance, using the 110-kv. tap, the current 
through the meter is 2.12 amp. for 40,000 kw. at unity 
power factor and the voltage is 183.3 volts. On this 
tap the auto-potential transformers are not necessary, 
although for convenience they are connected in the cir- 
cuit with a 1 to 1 ratio. If the 107-kv. tap is used, 
the current through the meter is 2.30 amp. under the 
same conditions. The voltage should then be lowered 
to 183.3 & (2.12 ~— 2.30), or 169.5 volts if the meter 
is to read correctly. The first tap on the auto-potential 
transformer is then 169.5 volts. Other taps are 155.7, 
144.3, 133.5 and 123.3 volts. 


GOLDEN GATE INSTALLATION 


At Golden Gate substation the metering problem is 
more complicated, because synchronous condensers and 
feeder loads are connected to the tertiary windings, 
these windings being especially designed for their load- 
carrying function. The complete metering installation 
at this station is shown in Fig. 3. The meters indi- 
cate: (1) Current in the common part of the high- 
tension winding; (2) current to the 11-kv. system; (3) 
current to the 110-kv. system; (4) power exchange 
between the two high-tension systems, with direction of 
same; (5) power to the 1l-kv. system. Adding 
together the reading of the exchange wattmeter (plus 
or minus) and the reading of the 11-kv. wattmeter 
gives the power to or from the 165-kv. system. 

The instrument transformers necessary to make these 
measurements are: Three 15,000-volt current trans- 
formers, one in the ground lead of each high-tension 
phase as shown at A; three 15,000-volt current trans- 
formers in the leads from the 11-kv. tertiary winding, 
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as shown at B; three auto-current transformers to 
obtain proper differential action between the two sets 
of current transformers, as shown at C, and two 11,900- 
to 110-volt potential transformers connected to the 
tertiary winding. The principal problem in this case 
was to install a meter which would indicate the power 
exchange between the 165 and 110-kv. systems when 
the 11-kv. tertiary winding is also taking power from 
one or the other of the high-tension systems. 

In the installation previously described the current 
in the common part of the auto-transformer winding 
was always directly proportional to the current inter- 
change between the two high-tension systems and was 
the vector difference between these two currents. If, 
however, power is also taken from the tertiary winding, 
the current in the common part of the high-tension 
winding has an additional component—namely, the cur- 
rent which is supplying power to the tertiary winding. 
If this additional component can be canceled out, as 
far as the exchange wattmeter is concerned, then an 
indication of the power exchanged between the two 
high-tension systems will be obtained, even when the 
tertiary winding is delivering power. 

In the scheme illustrated in Fig. 3 the effect of this 
component is canceled out by interconnection of the 
current transformers of the high-tension and low- 
tension windings. The exchange wattmeter and the 
ammeter which indicates the current in the tap to 
the 110-kv. system are differentially connected between 
the two sets of current transformers. Thus the current 
to the 11-kv. system is made to cancel out its own 
effect on these meters. In order to obtain the proper 
ratio of secondary currents, three auto-current trans- 
formers are used. Since the power bank is connected 
Y-delta, the secondary currents of the two sets of cur- 
rent transformers are 30 deg. out of phase. It will 
be noted in Fig. 3 that the current transformers on 
the 11-kv. leads have their secondaries connected 
through their own meters and are then connected in 
delta before being interconnected with the current 
transformers of the high-tension windings. In this way 
the 30 deg. phase displacement is corrected. 

The taps on the auto-current transformers at Golden 
Gate are connected for measuring the power exchange 
between the two high-tension systems when the 165-kv. 
system is supplying power to the 11-kv. system. If 
the 110-kv. system were to feed the 11-kv. system, it 
would be necessary to use different taps on the auto- 
current transformers, because in this case a larger 
component of current would have to flow in the com- 
mon part of the high-tension winding in order to supply 
a given load on the tertiary winding. It is proposed 
that a tap-changing switch be set in accordance with 
the direction of power exchange on installations where 
the direction of power flow is variable. 

The ammeter which reads the current in the tap to 
the 110-kv. system has not proved as great a success 
as has the exchange wattmeter. The ammeter is in 
error due to the exciting current of the bank, but the 
exciting current has little effect, comparatively, on the 
exchange wattmeter, because it is principally a reac- 
tive current. It is estimated that the wattmeter for 
measuring the power exchanged between the two high- 
tension systems is accurate within 3 to 5 per cent. 
The principal inaccuracies are due to the voltage regu 
lation and phase displacement between the windings 
of the power bank. Neither of the _ installations 
described is accurate enough for the sale of power. 
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Induction Brass Furnaces 
Save 30 per Cent 


Five Furnaces Installed in Tube Company Plant 
Reduce Labor and Speed Up Operation—Average 
Power Factor of 78 per Cent Maintained 


By D. St. PIERRE Du BOSE 


Industrial Power Department, Consolidated Gas, Electric Light & 
Power Company, Baltimore, Md. 


HE Baltimore Trade Company, Baltimore, Md., 

has been operating five Ajax induction furnaces, 
having a total capacity of 525 kw., for several years 
at a considerable saving over the former method of 
melting brass in pit-fired furnaces. The installation of 
electric furnaces was quite a drastic step for the 
company at the time, as it entailed the outlay of a 
considerable sum of money and the scrapping of the 
company’s modern pit-fired furnaces. However, the 
change has more than justified itself, as it has resulted 
in a net saving of approximately 30 per cent over the 
previous cost of melting. The installation of electric 
furnaces has decreased the original labor required about 
50 per cent and takes only half as much floor space as 
was needed for the old pit furnaces. 

With the electric furnace the time required for a 
complete cycle of operation, including melting, pouring 
and recharging, will run between 45 and 55 minutes and 
an average of 24 heats are run per day per furnace. 
Each furnace has a holding capacity of about 1,150 Ib. 
of metal; 750 lb. is poured per heat, leaving about 
400 lb. of hot metal in the furnace, it being necessary 
to keep a certain amount of metal in the furnace in 
order to maintain temperature and complete the hot 
metal loop that acts as a secondary of the furnace 
transformer. }t is interesting to note that it originally 
required two hours per heat with the pit-fired furnaces 
and that the maximum charge per furnace was only 
about 200 Ib. 

When starting up a coid furnace, about 400 lb. of hot 
metal is first charged into it and a voltage of about 
20 volts is impressed on the furnace winding. The 
maximum voltage impressed on a new furnace after 
it is brought up to heat is 180 volts. After the furnace 
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900-KVA., 60-CYCLE, 13,600-VOLT SUBSTATION. SUPPLYING 
INDUCTION FURNACES 


has been in operation for some time, this voltage is 
gradually increased until a final maximum of 320 volts 
is reached. This is the greatest voltage ever put on 
the furnaces. It requires about two hours to bring the 
furnace up to temperature on the initial heat. 

When a charge is being poured, the furnace voltage 
is reduced to 95 volts. This is accomplished by push- 
button control, which is arranged to change the voltage 
taps on the transformer supplying the furnace. If the 
pouring were attempted with full voltage on the fur- 
nace, the rocking of the metal caused by the pulsating 
secondary hot metal loop would cause excessive splash- 
ing and not only would waste metal but would make 
it very difficult to pour, as all molds are either on a 
turntable or on a conveyor that brings them to the cor- 
rect pouring distance from the furnace. 

The primary windings on the furnaces consist of 40 
turns of strap copper carrying between 650 and 790 
amp. This induces a current of about 28,000 amp. in 
the hot metal loop, which, of course, is the brass being 
melted in the furnace itself, the metal acting as a 
secondary of the furnace transformer. The power fac- 
tor of the furnaces is about 78 per cent. 

The furnace lining is cast in one piece and is thor- 
oughly baked out before being installed. The average 
life of the lining is about 3,900 heats, or, expressed 
in pounds, it is in excess of 3,000,000 Ib. of metal 
poured, although some of the furnace linings have run 
more than twice this length of time and are still in 


operation. Only three hours is required to change a 
furnace lining. Extra linings, of course, are carried 
in stock. 


Both yellow brass and red brass are melted and an 
efficiency of about 102 Ib. per kilowatt-hour is the pro- 
duction average. The average consumption per furnace 
per day will run between 2,000 and 2,200 kw.-hr. The 
125-kw. furnace is used for melting red brass and 
Admiralty metal. The oxidation loss with the electric 
furnace is less than 0.5 per cent. 

Service for the furnace load is supplied by a 900- 
kva. substation, operating on 60 cycles at 13,600 volts. 
The substation has four 175-kva. transformers, one 
each for the 100-kw. furnaces and one 200-kva. trans- 
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former for the 125-kw. furnace. Each transformer has 
twelve secondary taps made up of four 10 per cent, four 
15 per cent and four 20 per cent taps, giving a sec- 
ondary voltage range from 20 volts to 320 volts. The 
substation is 14 ft. wide and 48 ft. long, space being 
provided for an additional 400 kva. in transformers to 
take care of future furnace load. 





Pondage Operation to Carry 
Peak Loads 


Formulas for Regulating Water Drawn to 
Permit Carrying Maximum Load 
for Short Periods 


By JESSE W. SHUMAN 

Power Engineering Company, Minneapolis, 
YDRO-ELECTRIC plants that are fortunate enough 

to have pondage of several acres in extent often 
utilize their storage capacities for operating at higher 
than daily stream flow rates during peak load periods. 
Water is drawn from the pond at a heavy rate for a short 
period and the plant is then either shut down until the 
pond refills or the load is reduced sufficiently that there 
will be enough surplus water in the stream flow to refill 
the pond. Cycles of this sort are generally of 24-hour 


Minn. 


periods. Each of these two general cases has its varia- 
tions, but all can be solved by the following formulas: 
Let a = sec.-ft. flow in the stream. 
b = sec.-ft. drawn by turbines during excess 
" draft periods. 


== area of pond in acres. 
== depth, in feet, pond is drawn down by b flow. 
H = hours duration of flow b. 

If we postulate that H cannot exceed 24 hours and 
that b can have only such values in conjunction with H 
that the pond will refill to normal level in the remaining 
hours of the 24-hour day, then 


(b —a) H= (24—H) aorb = "4" (1) 

and 
' eee)», 
43,560Ar = H (b —a) 3,600 or r= 3555 (2) 


The accompanying graph shows the nature of this 
function with the limits between which it is operative. 
In this graph r and b are represented as the legs of a 
right triangle, the vertex of which is always at O, with 
the leg 6 lying on a plane parallel with the OX axis. 
Next, a is laid off on the OX axis, as OE. When H is 
24 hours, b = a and r = 0; when H = 1 hour, 
b = 24a and r = 23a — 12.1A. As b varies with H, 
the triangle, with vertex always at O, shifts its position 
on the plane, b lengthening out from minimum value of 
b = a to its maximum value of b = 24a, and the foot 
of leg r having its locus on the line EF. 6 varies from 
0 deg. (at b = a) to approximately 87.61 deg. (at 
b = 24a). At the same time that b decreases from its 
maximum value of 24a toward b — a, r, the short leg, 
decreases until it finally becomes zero at 6 = 0 deg., 
and b =a. 

A General Case.—Suppose:a is 800 sec.-ft., that A is 


1,200 acres and that we wish to draw water at an excess 
over 800 sec.-ft. for 44 hours (peak load time). 





24 x 800 
From (1) 6 = a 4,266.66 sec.-ft. 
4.5 (4,266.66 — 
from (2) r = ( nee, = 1.07 ft. 


12.1 x 1,200 
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Or we can draw for nine hours, 
24 «x 800 


‘<= 9 


= 2,133.33 sec.-ft. 


and 
9 (2,133.33 — 800) 
12.1 x 1,200 


If we draw for one hour only, 
b = 24a = 19,200 sec.-ft. 


= G83 &. 


? = 


and 
23a 
12.1A 

A Special Case.—A special application of these equations 
is involved in the following problem, frequently met with in 
daily practice. 

Suppose our hydro plant is part of a system of several 
plants and our pondage is of considerable extent—that is, 
1,200 acres. There are installed in this plant two units, 
each of approximately 1,300 kva., requiring at best gateage, 
say 1,000 sec.ft. each. During the major part of the 
day, such as 194 hours, we wish to run one unit at as high a 
rate of power output as possible and yet allow our pondage 
to have ample water so that for 44 hours we can run both 
units at 1,000 sec.-ft. each, or a total draft on the pond of 


‘= = 1,96: ft. 





p 
b rests on @ when 


H= 24 and r=0 GRAPHIC 
y CONCEPTION OF 


PONDAGE FORMULA 


2,000 sec.-ft. What is the rate of flow to the one unit for 
the 193-hour period? 

In this case b is already fixed at 2,000 sec.-ft. and H at 43. 
By substituting in (1), 
bH 2,000 x 4.5 ee 
o> “4..CU 375 sec.-ft. 

This is the value of a necessary for pond refilling pur- 
poses—that is, if 2,000 sec.-ft. is drawn for 4% hours, the 
pond will refill in the next 194 hours providing the constant 
flow into it for the 24-hour period is at the rate of 375 
sec.-ft. Now, if our stream flow today is at the rate of 800 
sec.-ft., there will be available for use by the first unit 
800 — 375 = 425 sec.-ft. This rate of flow will be available 
for the 24-hour period. As we wish to use this all in only 
194 hours, however, the actual rate for this period will be 

425 x 24 
19.5 
The draw-down in the pond will be 


r = 4.5 (2,000 — 800) 
12.1 x 4,200 

This discharge if 523 sec.-ft. is a trifle more than one-half 
of best gate discharge of the turbine, and the efficiency will 
probably be fairly high; so that it would probably be feasi- 
ble so to operate the plant. If the head was 15 ft., the 
reduction of 0.37 ft. in head would be of little moment. 
Thus, in this case, both units can operate for 43 hours at the 
rate of 1,000 sec.-ft. each, and one unit can operate for the 
remainder of the 24-hour period at the rate of 523 sec.-tt. 


It is understood, of course, that in actual practice one 
cannot tell to the second-foot what the stream is flowing 
and exactly what the turbines are drawing, but ‘h!s 





. 


= 523 sec.-ft. approximately. 


- = 0.37 feet. 
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method will provide an index of what may be approxi- 
mated. If provisions are made for daily checking stream 
flow, the gates of one unit can be set to conform to the 
daily variation in flow, after first going through these 
simple calculations. In using these equations one must 
use proper judgment in conforming to the limits within 
operating practice, and if the plant is of some magni- 
tude, it will be wise also to check the best method of 
operation for maximum output from station and division 
of load to units, in accordance with methods outlined by 
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Messrs. White, Rogers & Moody in papers read at the 
third annual hydro-electric conference held at Phila- 
delphia.* 

These equations should be especially helpful in ad- 
justing plant operation with proper and efficient balance 
between average and peak load output. 





*“The Operation. of Hydro-Electric Systems with Auxiliary 
Steam Plant for Best Economy and Proper Governing,” by William 
Monroe White, Engineers and Engineering. May, 1925; ‘“Inter- 
relation of Operation and Design of Hydraulic Turbines,” by 
Frank H. Rogers and Lewis F. Moody, Engineers and Engineering, 
July, 1925. 





Railroad Electrification Is Well Started 


Except for Traction, Railroads Are as Completely Electrified as Any Industry 
—Large Volume Applications for Shop Power, Illumination, Freight 
Handling, Signals and Control and Other Uses 


By LOUIS D. MOORE 
Formerly Electrical Engineer Missouri Pacific Railroad 


means only electric signals, passenger car lighting 

and locomotive headlights, or else the more spec- 
tacular and talked-of “railroad electrification.” They 
do not realize that the railroads of this country are 
already largely electrified, though not in the sense in 
which the term is usually used. As a matter of fact, 
there is hardly a phase of the electrical industry that is 
not in some way connected with steam railroads. 

By far the greater part of the machinery on a rail- 
road is electrically driven. This includes machine tools, 
air compressors, blowers, refrigeration machinery, bat- 
tery-charging apparatus, drawbridges and other equip- 
ment too numerous to mention. A single railroad shop 
of what is considered only moderate size will have 
several hundred or even a thousand horsepower in motor- 
driven machines. 

Lighting devices of all kinds are used in huge quanti- 
ties. It is not unusual for a large railroad to use in 
a year $50,000 to $100,000 worth of incandescent lamps 
alone. Lighting accessories, such as reflectors, fixtures, 
portable cord, etc., are to be found in use in practically 
all shops, and the intensities of illumination are steadily 
increasing as the railroad officials become better ac- 
quainted with the advantages of good illumination. 

Electric welding of all kinds has attained important 
proportions on most railroads, as it has been found 
to have decided advantages over other methods of weld- 
ing. Some roads have in the neighborhood of two hun- 
dred portable motor-generator welding sets in use for 
all classes of work. Large stationary welders are also 
in use, as well as many spot welders and automatic 
welders. 


T= MANY persons electrical work on the railroads 


Electric propulsion of trains is at present a matter of 
Special application, such as congested terminals, smoke 
elimination, heavy grades, etc., and it will probably be a 
long time before electric propulsion is in any way 
general on the steam roads, but the use of electricity 


for this purpose at terminals and for suburban service 
is increasing. The Baltimore & Ohio electrification at 
New York and the Illinois Central electrification of its 
Chicago terminals are the most recent of such projects. 

Electric industrial trucks are quite widely used in 
railroad freight and passenger terminals, shops and 


storerooms, and have shown great savings in costs of 
handling freight, baggage and material. One type the 
use of which is increasing quite rapidly is the portable 
electric crane truck, which is employed to advantage 
in trimming locomotives, in handling stores materials 
and in loading cars. I cannot say how many of these 
electric trucks are in use in railway work, as it has 
been rather difficult to get such data, but the number 
is very large and is constantly increasing. 


LARGE USERS OF POWER 


The railroads are among the largest users of electric 
energy, part of which they generate themselves and an 
increasingly large part of which they buy from the 
central-station companies. Not only do they use power 
in large blocks at shops and terminals but that used 
at the thousands of way points along their lines runs 
into millions of kilowatt-hours. The aggregate con- 
sumption of all the railroads is tremendous. 

Railway power plants, generating their own energy, 
compare, on the average, favorably with other generat- 
ing plants of similar capacity. Many of them are in- 
efficient and obsolete, as is true of other plants, both 
industrial and central station. On the other hand, many 
of them are extremely efficient, especially the newer 
turbine installations. 

The power purchased in large blocks by the railroads, 
and some of that generated in their own plants, is fur- 
nished through high-voltage transformer stations which 
are often models of first-class construction. Sometimes 
these substations are owned by the railway and some- 
times by the central station. The practice differs with 
different companies. One large railroad has more than 
5,500 kva. at 13,200 volts in four such substations which 
are railway owned, and something like 3,000 kva. in a 
utility-owned station. 

Some of these substations are served by railroad- 
owned transmission lines. In the case of the Missouri 
Pacific the writer installed a 13,200-volt transmission 
cable under the Mississippi River and built a transmis- 
sion line from the end of it to serve an engine terminal 
and yard, because there was no power available in the 
immediate vicinity and both the initial cost and operat- 
ing cost of a generating plant would be much higher 
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than the installation of the transmission line and cable 
and the use of purchased power. Another road has two 
shops at its headquarters point, which are connected 
by a transmission line. The Illinois Central generates 
power at Burnside and transmits it to its passenger 
terminal adjacent to the loop in Chicago, though it will 
also buy power for its electrified zone. 

Mention has been made of electric propulsion of 
trains, and in this field the automatic substation has 
been found very useful. There is one such substation 
on the Missouri Pacific which the writer installed about 
two years ago for operation of a small interurban line 
operated by the railroad in the Southern Illinois coal 
fields and which has been carrying the entire load 
nearly ever since it was installed. It is understood that 
the Baltimore & Ohio Railroad Company also uses this 
type of substation on its Staten Island electrification. 

Electrical control apparatus on railroads necessarily 
includes nearly every type. There is a tendency toward 
push-button control for machine tools, as it eliminates 
largely the human factor. During the shop strike of 
1922 one general foreman made the statement that if 
it had not been for the push-button starters:on machine 
tools in his shop his troubles would have been greatly 
multiplied. 

Circuit breakers are being used with increasing fre- 
quency for equipment protection. In fact, the Associa- 
tion of Railway Electrical Engineers at its recent con- 
vention went on record as opposed to fuses as the sole 
protection of motors. Certain small circuit breakers, 
about the size of a standard push-button switch, are 
finding some application on extension cord circuits in 
shops, roundhouses and freight terminals, where the 
circuit is frequently opened by short circuits due to 
defective cords, plugs, etc. They are also applicable to 
light testing circuits where short circuits are more or 
less frequent. In both of these applications, where ap- 
plied, they have saved their cost many times over by 
eliminating the constant expense of fuses. 

Telephones are being used very largely by the rail- 
roads in replacing telegraph communication for both 
train dispatching and general business. Many railroads 
operate their own long-distance lines, aggregating many 
thousand miles. Most large railroads now employ a 
telegraph and telephone engineer to handle this impor- 
tant work. Telephone train dispatching has many ad- 
vantages over telegraph dispatching, chief of which are 
increased speed, due to the fact that much of the dis- 
patcher’s work consists of obtaining information from 
operators on his district without the formality of the 
operator writing it, the verbal conversation being car- 
ried on much faster than is possible by telegraph, and 
with increased accuracy, as it is not necessary to have an 
expert operator, any one being able to use the telephone, 
whereas there are many chances for mistakes in tele- 
graph transmission. 


RADIO A LATE ADDITION 


Radio is probably the latest addition to the steam 
railroad electrical field. Although it has not been gen- 
erally used on the railroads, it is being applied to some 
extent to parlor cars and business cars. It has also 
found an application in certain forms of automatic train 
control, by which means it is hoped eventually to make 
collisions impossible. 

Automatic block signals and electric lighting of pas- 
senger cars and locomotives need be mentioned only in 
passing, as they are about the only apparatus that has 
an exclusive steam railway application. Their impor- 
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tance, however, is not to be measured by this brief 
reference, as both safety and convenience of the travel- 
ing and shipping public and of railroad employees 
depend on them very greatly. 

Needless to say, all of the various classes of appa- 
ratus mentioned require what might be termed the 
“infantry” of the electrical industry—wiring supplies 
—and the quantity of such supplies used by the rail- 
roads is truly enormous. It is safe to say that on a 
large railroad the item of half-inch conduit alone will 
run to a quarter of a million feet per year, and No. 14 
rubber-covered wire well toward a million feet per 
year. There is hardly an item of such supplies that 
does not find application on the railroads, besides many 
special items applicable only to railway work. 





Letters from Our Readers 


The Proof of the Pudding 


To the Editor of the ELECTRICAL WORLD: 

To the ELECTRICAL WorRLD of Nov. 7, 1925, W. J. 
Greene has contributed an article on “Determining 
Demand Charge” in which he calculates by certain 
equations the portion of the demand charge that should 
be allocated according to the kilowatt-hours used. In 
other words, he determines how much of the demand 
charge is not a demand charge. 

To test the equations, the daily load curves of ten 
individual customers, together with the composite load, 
have been plotted (Fig. 1). No claim is made that 
these are actual customers, for some of them represent 
extreme conditions, but it is by using such extreme con- 
ditions that it is possible to uncover deficiencies that 
might otherwise pass unnoticed. 

The equations given by Mr. Greene, changed only to 
a 30-day basis, are as follows: 

Kx + Dy=C. 
7200X + Y =C—P. 

K is the total consumption per month of all of the 
customers, or 180 « 30 =— 5,400 kw.-hr. 

D is the sum of customer’s maximum demands = 
30 kw. 

C is the total monthly capacity expense, assumed at 
$60. 

P is the peak load of all of the customers combined, 
or 10 kw. 

Solving the equations: 

X == $0.0074 as the cost per kilowatt-hour of that por- 
tion of the capacity costs that functions with 
the kilowatt-hours supplied. 

Y = $0.67 as the cost per kilowatt of that portion that 
functions with the maximum demand. 

Applying these units to the individual customers, the 
following figures are obtained: 





-———- Capacity Charge ~ 
Jon- 





Customer Demand ~—-— Consumption ——. Demand sumption ; 
No. in Kw. Per Day Per Month at $0.67 at $0.0074 Total 
1 1 24 720 $0.67 $5.33 $6.00 
2 2 25 750 1.34 5.55 6.89 
3 3 50 1,500 2.00 11.10 13.10 
4 3 3 90 2.00 0.67 2.67 
5 6 © 180 4.01 1.33 5.34 
6 2 6 180 1.34 1.33 2.67 
7 4 6 180 2.67 1,33 4.00 
& 4 48 1,440 2.67 10.65 13,32 
9 4 9 270 2.67 2.00 4.67 
10 1 3 90 0.67 0.67 1.34 
Didalisccics 180 5,400 $20.04 $39.96 $60.00 


— 
——— 
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| 00.00 nme was “Case I,” will pay $3 of the demand 
| Share to each old customer costs, at a per kilowatt-hour rate 
| Ys 60.00 sce ae pct entirely, the demand charge being 
| Composite Loag 3.24 zero. To this load are added four 






} Kw.at 1.47 


FIG. 1 


FIG. 2 


Share to each new customer: 


60 Kw-hr. at 0.0049 0.29 
~ 


low-load-factor customers with a 
diversity factor of two, the resulting 
load being as shown. The assumption 


1.47 








FIG. 1—EFFECT OF CONTESTED DEMAND CHARGE ON CUSTOMERS H 
TYPES OF LOAD. 
ON OLD AND NEW CUSTOMERS 


The total demand charge in the last column of this 
table is also shown in Fig. 1, together with the demand 
charge per unit of the customer’s demand. 

On comparing these prices with the load conditions 
shown by the chart, the writer finds figures that are 
hard to justify. For instance, customer No. 5 would 
pay a demand charge of only 89 cents a kilowatt against 
$6 for customer No. 1. Also, customer No. 4, although 
coming on the plant peak with a load of 3 kw., just the 
same as No. 3, would pay a total capacity charge of 
only $2.67 compared with the $13.10 for customer No. 3. 
Obviously, customers of types Nos. 1 and 8 are prefer- 
able to types Nos. 4 and 5, yet the contested demand 
charge is six to one in favor of the low-load-factor cus- 
tomers. Other cases of striking inequality are plainly 
shown on the chart. 

The fallacy of the scheme is apparent when the ideal 
load is considered in which the diversity factor is such 
that the load is uniform at all times and a 100 per 
cent load factor is obtained. In such a case K = 720P, 
Y will be 0, and all of the capacity expenses will be 
charged at a per-kilowatt-hour rate, X being equal to 
the demand charge per unit (C -- P) divided by 720. 
In other words, the nearer a 100 per cent load factor is 
approached the less the demand charge becomes and the 
greater the inducement offered to poor-load-factor busi- 
ness. By constantly increasing encouragement of low 
load factor, progress toward uniformity of load is 
retarded. 

_Mr. Greene’s scheme also fails to take into considera- 
tion any time element of demand. It fails to handle 
Seasonal load properly. For instance, suppose a cus- 
tomer has a 100 per cent load factor during the peak 
Month but cuts down to a 20 per cent load factor for 


FIG. 2—-EFFECT OF CONTESTED DEMAND CHARGE 


is made that the additional load will 
cost only $4 per unit instead of the 
original $6. In spite of this condition 
it will be seen from the data under 
Case II that the addition of the low- 
load-factor business has increased the cost to the 
original customers. 

The old saw says, “The proof of the pudding is in 
the eating,” but the real and further proof is in the 
after effects. Mr. Greene’s formula sounds nice and 
will be palatable to those customers who object to 
demand charges, but the after effects, if the theory is 
put into practice, may be disastrous to the utility. 

C. S. REED, 


Consulting Engineer. 


AVING DIFFERENT 


New York. 





Belgium Adopts Standards of International 
Electrotechnical Commission 


HE Comité Electrotechnique Belge of Brussels has 
adopted the recommendations of the International 
Electrotechnical Commission with regard to low-tension 
standards. In future, therefore, the pressures to be 
regarded as standard in Belgium are as follows: 
Continuous: 110, 2 x 110, 4 x 110, 220, 2 X 220 and 
440-volt. 
Monophase: 100, 2 « 100 and 220-volt. 
Three-phase: 110, 127 x 220-volt (between phase and 
neutral point). 

The following voltage figures show the high-tension 
standards which have also been adopted: 1,000, 2,000, 
3,000, 6,000, 10,000, 15,000, 20,000, 30,000, 45,000, 
60,000, 80,000, 100,000, 150,000, 200,000, 300,000. 

A standard test of oils for transformers and inter- 
rupters has also been adopted as follows: The oil to 
be heated in a furnace sheltered from air currents for 
five hours at 170 deg. C. The recipients used for the test 
are to be of glass and cylindrical in shape, the internal 
diameter being 50 mm. and the depth or length 37 mm. 
The volume of oil to be used in a test is 40 cu.cm. 
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Central Station and Industrial Practice 


Power-Factor Correction in a Vermont 
Industrial Plant 


N THE system of the Ver- 

mont Hydro-Electric Corporation 
a power-factor average for a month 
at a customer’s plant between 70 
and 80 carries a penalty of one mill 
per kilowatt-hour; between 70 and 
50 per cent lagging the penalty is 
four mills per kilowatt-hour, and be- 
low 59 per cent service may be dis- 





GROUP DRIVE FROM 5-HP. FYNN-WEICHSEL 
MOTOR WHICH REPLACED 10-HP. 
SQUIRREL-CAGE UNIT 


continued at the option of the com- 
pany. The F. R. Patch Manufactur- 
ing Company of Rutland, maker of 
stone-working machinery, has lately 
been studying the problem of power- 
factor correction,, appreciating the 
desirability of attaining 70 per 
cent or over in view of the penalty 
clause, as well as other advantages. 
It has installed three Fynn-Weichsel 
motors, with the result that the plant 
power factor has been raised from 
57 to 75 per cent maximum with an 
investment cost of approximately 
$2,000 net, allowing for salvage on 
motors replaced. A saving of about 
$100 a month in penalty is being 
realized, with collateral benefits in 
improved voltage regulation and de- 
creased current losses in the factory 
distribution system as_ by-products 
of the change. 

The initial installation was a 5-hp. 


Fynn-Weichsel motor that was sent 
to Rutland for exhibition in an elec- 
trical show. This attracted the at- 
tention of the Patch company and 
soon after the show it was placed in 
service, replacing a 10-hp. squirrel- 
cage motor and driving a group of 
machines shown in Fig. 1 and listed 
as follows: One 48-in. Gleason bevel 
gear planer; one 36-in. Fellows gear 
shaper; one 36-in. Brainard milling 


machine; one No. 2 Baker Bros. 
splining machine, and two _ 6-in. 
grinders. A 48-in. Brainard milling 


machine will be added to this group 
soon. 

Next, a 75-hp. Fynn-Weichsel was 
installed to belt-drive a 75-kw., 230- 
volt, direct-current generator sup- 
plying energy to the following equip- 
ment driven by direct-current mo- 


tors: One 10-ton, two 15-ton, and 
one 20-ton cranes; one 25-hp. 
boring mill; one 6.5-hp. radial 


drill; one 3-hp., 14-in. grinder, and 
one 35-hp. reversing planer. This 
generator was previously driven by a 
100-hp. induction motor of the 
squirrel-cage type. The third motor, 
one of 15-hp. rating, supersedes a 25- 
hp. squirrel-cage machine and drives 
an extension planer which has a 
capacity of 100 in. x 48 in. x 26 ft., 
and a 16-in. diameter Niles tool 
grinder used very intermittently. 
The planer was made by the Patch 
company and enables two simul- 
taneous cuts to be taken, each ? in. 
deep and with s-in, feed. This 
motor is mounted above the planer 
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and drives it through a short coun- 
tershaft with Fafnir ball bearings, 


In the month ended Aug. 28, 
1925, with all three Fynn-Weichsels 
at work, the total energy consump- 
tion of the Patch plant was 32,200 
kw.-hr. for light and power service. 
The power-factor penalty of one mill 
per kilowatt-hour (the average that 
month was 72 per cent) totaled 
$32.20. Had the power factor been 
about 57 per cent, as formerly, the 
penalty would have been $128.80. 
The saving for this month was 
$96.60 on penalty alone. The total 
connected load of the Patch plant is 
about 450 hp., and the average load 
in a recent seventy-five-hour run was 
135 kw. 





Load-Dumping Tests on 
30,000-Kw. Turbine 
By R. G. KENYON 


Southern California Edison Company 


N THE early part of last Decem- 

ber several load-dumping tests 
were made on the new 30,000-kw. 
turbine in the Seal Beach plant of 
the Los Angeles Gas & Electric Cor- 
poration. In all of the tests the load 
was dropped on the Alameda Street 
station, which assumed its sudden 
responsibilities without disturbing 
any of the customers on the system. 
In every case the turbine was syn- 
chronized and back on the line inside 
of two minutes. 

These tests were made following 
a rearrangement of the governor 
equipment on the turbine. The 
original governor set-up was the 
standard Westinghouse fly ball type, 








Seconds 


FOUR TESTS MADE ON NEW GOVERNOR EQUIPMENT BY DROPPING VARIOUS LOADS 
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operating through linkage to the re- 
lay controlling the hydraulic valve- 
operating cylinders. To avoid pos- 
sibility of sticking of any of the 
linkage parts the rocker arm was 0s- 
cillated by a cam and its movement 
damped with an oil dashpot. No 
change was made in the governor it- 
self, but instead of the fly ball 
mechanism operating the entire link- 
age system, it now actuates only the 
relay of an auxiliary hydraulic power 
cylinder, which in turn moves the 
linkage system. By this rearrange- 
ment the dashpot and oscillator, 
which tended to delay quick action of 
the governor, are eliminated. 

The overspeed stop of this tur- 
bine is set at 111 per cent normal 
speed. Inspection of the curves re- 
veals that at no time was this point 
closely approached by the speed in- 
creases which followed the loss of 
the load. 





Tap-Changing Transformer 
with Nine Steps 


By A. PALME 
Transformer Engineering Department, 
General Electric Company 


AP-CHANGING _ transformers 

are in no sense experimental at 
the present time. One company has 
already delivered more than 400,000 
kva. of such equipment and now has 
about 150,000 kva. going through its 
shops. Units of capacities up to 
20,000 kva. have been in service for 
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CT= Current transf. for diff prot. 
RA= Ratio adjusters 
B = Circu/t breakers 





INTERNAL CONNECTIONS OF NINE-STEP 


TAP-CHANGING TRANSFORMERS FOR 
SUPPLY TO ROTARY CONVERTERS 
mone than two years. But the pres- 
ent inte? 


‘est in tap-changing devices 


and the undoubtedly largely increas- 
Ing uses for them make excusable 
the det 


ailed descriptions of special 
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TAP-CHANGING TRANSFORMER, SHOWING OPERATING MECHANISM 


or typical designs, even though one 
might think from such detailed de- 
scription that something absolutely 
new and more or less untried was 
being explained. 

An electrolytic copper - refining 
plant in Belgium required three- 
phase, 50-cycle power transformers 
of 2,055-kva. output to feed rotary 
converters from a 6,600-volt line. It 
was required to vary the alternating- 
current voltage on the rotaries be- 
tween the limits of 66 volts and 130 
volts in nine steps, so as to obtain 
corresponding variations on _ the 
direct-current side. The appearance 
of the complete load ratio control 
transformer is shown in the accom- 
panying illustration, and the diagram 
for one phase of these transformers 
shows the method used for changing 
taps without interrupting the load. 

As will be seen from the diagram, 
the high-voltage winding of this 
transformer consists of two halves 
for each phase, operating normally 
in parallel. The three phases are 
connected in delta. Each of the re- 
sulting six windings 1s broken in 
the middle, and near each break are 
placed taps as indicated in the 
(single-phase) diagram. 


Six ratio adjusters, one at each 
of these breaks, permit making vari- 
ous connections, to cut out more or 
less of the primary turns of each 
half of the winding. The adjusters, 
arranged in two vertical cylinders, 
each holding three of them in tan- 
dem, are placed inside the trans- 
former tank. The ends of the two 
common shafts are carried to an in- 
termittent gear mechanism. The 
horizontal shaft of this gear, which 
is carried oil-tightly through the 
side of the transformer tank, en- 
gages here in a 45 deg. pair of bevel 
gears, leading to a vertical shaft 
down into the mechanism. 

Here is located a small motor, 
which drives through gears the 
vertical shaft leading to it. On the 
lower end of this shaft is fastened 
a small controller drum, from which 
solenoid - operated circuit breakers 
actuate the two parallel transformer 
windings. The electric connections 
between the two breakers are so 
arranged that under no conditions 
can both breakers be opened at the 
same time. An additional safety de- 
vice consists of an electromagetically 
operated clutch between the motor 
and the driving shaft of the ratio 
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adjusters. This clutch will disengage 
the motor instantly if one of the 
breakers for some reason fails to 
close or if the control current is 
interrupted. The same clutch is 
thrown out mechanically if an at- 
tempt is made to operate the mech- 
anism beyond the first or the last 
position. 

If the motor power supply should 
fail, it is possible to operate the tap- 
changing mechanism manually. The 
motor drive will accomplish one com- 
plete tap change in about ten seconds. 
For hand operation twelve turns of 
the crank are required to go from 
one tap to the next. 

Two push buttons are provided on 
the operating panel for the trans- 
former, one for raising, the other for 
lowering the voltage. A one-second 
depression of either button will start 
the following sequence of operations: 

1. Open one of the circuit break- 
ers, either B, or B,, thus killing one 
half of the transformer winding. 
The other half now temporarily car- 
ries the entire load. Its copper 
cross-section is dimensioned for this 
brief 100 per cent overload. 

2. Make the tap change in this de- 
energized half by turning its ratio 
adjuster one position (RA, or RA,). 

3. Close the breaker of this half. 
This operation connects in parallel 
the two unequal winding halves, 
which results in an internal circulat- 
ing current between the two. A suf- 
ficient amount of inherent reactance 
and the short duration of this un- 
balanced condition make this incon- 
sequential. 

4. Open the breaker of the other 
half. 

5. Change the ratio adjuster in 
this half previously done in the first 
half. 

6. Close breaker. 

The proper sequence of these six 
operations is mechanically enforced. 

Three independent safety precau- 
tions protect this tap-changing mech- 
anism either from losing the load 
or from damaging the transformer 
in case of unexpected faults: 

1. The electric interlock between 
the two oil switches prevents simul- 
taneous opening of both breakers. 

2. The magnetically operated clutch 
will prevent turning of the ratio ad- 
juster unless the breaker of that 
winding-half has opened, and this 
breaker will not open unless the 
breaker of the other winding-half 
has been closed. 

3. A differential relay protection, 
installed in the two winding-halves, 
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will give an alarm or trip the main 
line switch if parallel operation of 
two unequal tap winding-halves (not 
corresponding taps) should be at- 
tempted for more than ten seconds. 

A Selsyn indicating instrument is 
mounted on the switchboard of the 
station to show the attendant at any 
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time on which tap the transformer 
operates. The corresponding Selsyn 
generator is positively driven by a 
suitable shaft in the mechanism. In 
an emergency, when hand operation 
has to be resorted to, a numbered 
circular strip shows the operator the 
tap position directly on mechanism. 


ee 


Competes with Oil for 


Annealing Steel Castings 


N ELECTRIC furnace can com- 

pete with oil equipment for an- 
nealing steel castings, according to 
experience of the Milwaukee Steel 
Foundry Company, Milwaukee, Wis. 
A 250-kw. resistance type of furnace 
built by the Electric Furnace Com- 
pany is in use in this foundry 22 out 
of 24 hours per day. The furnace is 
kept off the evening peak period of 
the power company, averaging two 
hours daily, October to March, 
thereby eliminating one-half the 
charge for maximum demand. The 
energy charge is relatively small, 
because the energy is added to that 
used by the foundry proper and 
comes at a relatively low step in the 
rate. 

The cost per ton for operating an 
oil-fired annealing furnace of same 
capacity was (omitting overhead 
expense) as shown in table opposite. 

The electric furnace has an en- 
ergy consumption of 230 kw.-hr. per 
ton when annealing two _ ten-ton 


heats per day and 270 kw.-hr. per 
ton on a production of twelve tons 
per day. The average energy charge 
is approximately $0.01 per kilowatt- 
hour. Maintenance and repairs are 


COST PER TON OF FUEL-FIRED 


FURNACE 
BOE Acts Sealine ck a kaha eae $1.33 
Labor—Tending furnace ... 91 
Labor—Loading and unloading.... 52 
A a ee ee ‘ 62 


Total 


$3.35 
$0.25 per ton. Labor for furnace 
tending is practically eliminated. 
The average operating costs for the 
electric furnace on the basis of 
twenty tons per day are shown in 
the table on page 513. 

The electric furnace as here oper- 
ated proves to be, in the judgment 
of its owners, the best heating me- 
dium for annealing steel castings. 
The temperature distribution is well 
within 10 deg. of the control thermo- 
couple. The heating and cooling 
cycle of the furnace results in cast- 





VARIABLE INPUT ELECTRIC ANNEALING FURNACE BEING CHARGED 
WITH STEEL CASTINGS 


Cooling chamber on right. Charging, un- 
loading and transfer of castings handled 
from control pulpit near corner of transfer 


h car: 
table. Effective loading area of each Cu’: 
54% ft. wide, 12 ft. long and 3% ft. h a. 
commodating an average load of ten ' 
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Horn gap fuse 
holder R.& E-I. Type 
F2-37,000-volts ------- 


N I 
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STANDARDIZED 
FUSE 
MOUNTING FOR 
STUB-LINE 
ISOLATION IN 
CASE OF 
SHORT CIRCUIT 


Side Elevation 


=! / 
COST PER TON ELECTRIC FURNACE 
Electrical energy, 230 kw.-hr....... $2.30 
Labor for loading and unloading... -52 
Maintenance and repairs........... 31 
Total, based on twenty tons per 
Pt Goa aarti Ste ERs od Re $3.13 
On basis of only twelve tons per 
DE «50 c Was ate alakee hs ue +o, Patella -- $3.53 








instead of merely annealed. UIlti- 
mate strength of 80,000 lb. per 
square inch has been regularly ob- 
tained with 0.30 carbon steel, the 
elongation being 24 per cent and 
reduction of area 30 per cent. 





Protecting Stub Lines 
Against Short Circuits 


NE is hardly justified in making 

the bold, general statements that 
fuses are preferable for this installa- 
tion and that oil circuit breakers are 
preferable for that installation. The 
user will have to determine for him- 
self whether the features of opera- 
tion, convenience, etc., which are 
found in oil circuit breakers and not 
in fuses are necessary for the par- 
ticular installation or whether they 
are merely desirable but not essen- 
tial, Although the rupturing ca- 
pacity of fuses has been increased, 
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- automatic features have been made 


available to enable reclosing of cir- 
cuits, etc., and ruggedness has been 
improved, the chief distinction be- 
tween oil circuit breakers and fuses 
is, in general, that oil circuit break- 
ers will rupture larger currents, are 
at present more adaptable to remote 
and automatic operations, can be 
made more precise in operation and 
are more permanent. For these fea- 
tures the user naturally has to pay 
more than for the service furnished 
by fuses. 

With the increasing interconnec- 
tion of lines and the necessity of 
isolating faults, many utilities are 
hard put to determine where they 
can afford to evade the cost of cir- 
cuit breakers by using fuses. On 
33-kv. stub lines up to 25 miles in 
length, which are tapped onto a 
33-kv. loop in Illinois that is backed 
by 40,000 to 60,000-kva. generating 
capacity, fuses are used in place of 
oil circuit breakers. Among the 
factors that determine their use in 
these locations are: (1) relatively 
less importance of service from these 
stub lines compared with other serv- 
ices and (2) expense of circuit 
breaker installations. 

The fuses are installed on the 
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standardized mounting shown in the 
accompanying illustration, on the 
first pole away from the disconnect- 
ing switches, at the tap-off. These 
fuses are designed to relieve short 
circuits and not to protect against 
overloads, being selected to rupture 
as near the tripping point of the 
adjacent circuit breaker as possible, 
usually 250 per cent of load. By 
selecting them to rupture only on 
short-circuit conditions and not 
under overload, the necessity of 
re-fusing is not frequent. By this 
use of fuses instead of oil circuit 
breakers and by mounting them on 
one of the line poles as indicated, the 
utility company has been able to pro- 
vide reasonable protection at about 
10 per cent of the cost of an oil 
circuit breaker installation, it is 
claimed. 





Messenger Used to Lay 
Submarine Cable 





SUBMARINE cable too short to 
require a barge for laying was laid 
by the Great Western Power Company 
by stretching a 3-in. steel messenger 
across the river and lowering the cable 
from rope slings attached to inverted 


cable hangers. The hangers were placed 


on the messenger wire as the cable was 
paid out and a rope was used to pull it 
across the river. The accompanying 
illustration shows the cable being re- 
leased from the rope slings and the 
inset is a sketch of the hanger used, 
which is similar to the type of tower 
sheave used in transmission line con- 
struction. Two 44-kv. three-conductor 
cables, 360 ft. in length, were laid in 
this manner. 
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99.7 per Cent of Salt Lake 
Homes Are Wired 


By M. L. CUMMINGS, JR. 


Utah Power & Light Company, 
Salt Lake City, Utah 


RECENT SURVEY made by 

the Utah Power & Light Com- 
pany of all homes adjacent to its 
lines in Salt Lake City, Utah, dis- 
closed the fact that only 92 out of a 
total of 35,000 are not wired for 
electric service. This represents less 
than 0.3 per cent. Practically every 
house not wired was found to be a 
dilapidated shack, either unoccupied 
or occupied by a tenant paying such 
small rent that the landlord did not 
feel justified in expending money for 
wiring; in one or two cases old 
couples were found who had decided 
to forego the advantages of electric 
service inasmuch as they had “got 
along” without it up to the present 
time. 

Since this survey was made ten of 
the houses have been wired, which 
makes the percentage still lower. It 
is apparent from this record that 
the problem confronting the elec- 
trical industry in Salt Lake City is 
not to obtain additional wired homes 
but to increase the uses of electric 
service in existing homes. To this 
end the Utah Power & Light Com- 
pany has pursued a most aggressive 
merchandising policy for a number 
of years. The company now serves a 
total of 7,300 ranges among its 70,- 
000 domestic lighting customers on 
the system and during 1926 an ag- 
gressive electric refrigerator cam- 
paign is planned in addition to the 
usual range and appliance sales ac- 
tivities. 


Hartford May Continue 


*““Customers’ Dividends” 


I. THE prosperity of the company 
allows it, the directors of the Hart- 
ford (Conn.) Electric Light Com- 
pany will probably again return to 
customers such income as may be 
earned during the year above budget 
requirements. Last fall a 50 per 
cent reduction in all October bills 
was made in the form of a so-called 
“customers’ dividend” amounting to 
about $225,000. President Samuel 
Ferguson states that “this evidence 
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Commercial Activities and Public Relations 


of the continuation of the established 
policy of the company—namely, to 
render service at as small a margin 
over cost as is consistent with a 
proper return on the money invested 
in the property—was very well re- 


ceived by the public. He points out 
that the flexible discount acts as a 
cushion between established rates 
and required earnings under vary- 
ing conditions of business and fuel 
prices. 





Canadian Commissioner’s Viewpoint 
on Rural Electrification 


ROBLEMS encountered in ven- 

turing into the rural market for 
power embodied the cHief substance 
of remarks made by C. A. Clenden- 
ing, Commissioner of the Mani- 
toba Power Commission, Winni- 
peg, Canada, on Jan. 29 when ad- 
dressing the Saskatchewan Section 
of the A.I.E.E. at Regina. In con- 
sidering rural electrification, service 
to hamlets and villages as well as to 
farmers was included. 

Great difficulties are encountered 
serving this mew demand, _ the 
speaker pointed out, because the re- 
turns on capital are small compared 
with urban distribution, the capital 
investment for consumer is large, 
load factor is low and the demand is 
irregular. Low density of popula- 
tion and small consumption of en- 
ergy per capita contribute largely 
to the difficulties of the problem; 


Concurrent Appliance 
Advertising 


LL member companies of 
A the National Electric Light 
Association should have 
received by this time their 
copies of the plan book for con- 
current advertising campaigns, 
March 1 to March 31, on electric 
toasters, and April 15 to May 15, 
on electric percolators. Atten- 
tion is here drawn to the plan, 
not to enlarge upon its virtues 
or its purpose—although much 
space could profitably be devoted 
to these—but to remind those 
who received all the details of it 
several weeks or more ago and 
who possibly have since let it 
slip from their minds that the 
first half of the program is now 
in full swing; and that local 
concurrence in advertising will 
have to begin pronto if their 
companies are to benefit fully 
from the accumulated effect of 
the widespread campaign. 














therefore new methods of obtaining 
revenue or increasing consumption 
must be developed if rural lines are 
to show a profit or even be self-sup- 
porting. The market must be de- 
veloped by showing the consumer 
value for his money. Comparing 
potential rural markets in Canada, 
Mr. Clendening pointed out that in 
Saskatchewan the rural population 
is about six persons per square mile, 
in Manitoba approximately ten, and 
in Ontario approximately 28 per 
square mile. In eastern localities 
every small town has a manufactur- 
ing plant of some kind which uses 
power, the farmers raise more stock 
and dairy products, and have a 
greater use for power in a confined 
area; therefore the consumption per 
dollar of capital invested is larger. 
Rates can consequently be lower 
and greater encouragement be given 
to the market. However, the indus- 
try has a moral responsibility in the 
development of rural districts, Mr. 
Clendening maintained. It must 
strive to attract and welcome the 
best settlers to rural districts and 
keep them on the land. Not only 
must farming be made profitable 
but the farmer and his family 
must be made comfortable and con- 
tented. Chief among the present- 
day comforts and conveniences is 
electricity. 

Experience formerly gained in 
transmitting large blocks of power 
long distances is not necessarily a 
true standard by which to design 
rural lines, because on the latter the 
load demands are much smaller and 
the distance of transmission per 
unit of energy conveyed is much 
greater. Voltage regulation deter- 
mines the distance of transmission. 
Furthermore, the present rural mar- 
ket may not be the ultimate rural 
market; the future developments 
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may require the extension of these 
lines far beyond the original ter- 
mini. Consequently, before deciding 
on the voltage and type of line, the 
whole area capable of being served 
from a center of distribution should 
be investigated. 

The choice of voltage at the be- 
ginning of the development of farm 
service is important, emphasized the 
speaker. Complications will arise 
and costs will increase if more than 
one voltage is chosen, since ap- 
paratus of various voltages will have 
to be carried in stock. 

It appears that 11,000-volt star- 
connection is the present maximum 
limiting voltage from which farm 
and village loads may be economi- 
cally tapped, declared Mr. ,Clenden- 
ing, and 30 miles might arbitrarily 
be taken as the limit of transmitting 
distance at that voltage. From such 
a line farmers may be served single 
phase with 6,600-volt transformers 
at a cost not greatly in excess of the 
usual 2,200-volt type. Up to fifteen 
miles 4,000-volt star-connection is a 
very useful voltage, as all equipment 
is standard, ‘easy to obtain from 
stock, and the protective equipment 
is low in price. With the same size 
of pole and conductors, there is very 
little difference betwen the cost of 
11,000-volt and 4,000-volt lines. 

Quoting Canadian experiences to 
show some idea of the cost of rural 
service, the speaker pointed out that 
a three-phase, 22-kv. line can be 
built for $1,500 per mile, using 
35-ft. butt-treated poles, triangular- 
space steel pole tops, No. 3 copper or 
equivalent and normal pole spacing 
of 250 ft., with guys at crossings 
and every half mile. Using the same 
construction, a 4,000-volt or 2,200- 
volt, three-phase line would cost 
about $1,400 per mile. Using No. 6 
copper, 30-ft. poles, 200-ft. spacing, 
such lines can be built for about 
$1,120 per mile. Single-phase, 2,200- 
volt or 6,600-volt lines with 30-ft. 
poles, 160-ft. to 200-ft. spacing and 
No. 6 copper cost from $650 to $800 
per mile, depending on local condi- 
tions. None of these costs include 
ground wires or right-of-way. Costs 
of farm services vary: A 3-kw. serv- 
ice directly off the line to the farm 
buildings costs approximately $85; a 
half-mile service of 15-kw. or 20-kw. 
costs $1,000 to $1,500. 

In Canadian villages and small 
towns 20 cents per kilowatt-hour 
for light ing and 5 cents per kilowatt- 
hour for power are the maximum 
tates which can be established and 
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Fixed maintenance charges at 15 
per cent per annum 
Cost of patrolling 


With three farmers per mile, each share 


NOMI atin o, oka tis Sietnn's aelucala 4 ane ee $61 
Taking the capital cost of a 5-kw. 

farm service at $200, with an annual 

AI hd wcode ire ox wade bk ee 30 
Service charge per farm per annum 

po. Re er, PE Pee Poh eee $91 


still obtain a fair consumption, Mr. 
Clendening declared. At these rates, 
where there are no street lights, con- 
sumptions are less than 50 kw.-hr. 
per capita per annum. With street 
lighting the consumption goes as 
high as 170 kw.-hr. With rates of 
15 cents and 4 cents respectively, 
consumptions of 150 to 200 kw.-hr. 
per capita per annum are obtained. 

Whatever unit is used, the rate 
should cover interest, sinking fund, 
replacement reserve, capital charges 
on construction, insurance, taxes, 
maintenance and operation and in 
addition the cost of power at the re- 
ceiving end, the commissioner main- 
tains. It will readily be seen that 
the cost per kilowatt-hour from the 
receiving end decreases with the in- 
crease in the load factor up to the 
point where the capacity of the line 
is reached. To these costs must be 
added profits or dividends. 

It is becoming a recognized prin- 
ciple that the farmer must carry the 
fixed charges on a line from the 
center of distribution and pay an en- 
ergy charge in addition. The fixed 
charges of maintenance on a farm 
line may be taken at 12 to 15 per 
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cent per annum. Based on one mile 
of line costing $1,120 some of the 
fixed charges would be shown in the 
table opposite. 

In addition, there will be the cost 
of energy, which should not exceed 8 
cents per kilowatt-hour at the 
meter. 

Referring to the practice of the 
Ontario Hydro-Electric Power Com- 
mission, the speaker pointed out that 
all consumers within a certain zone 
are charged the same rate for the 
same class of service. The zones 
have no geographical or political 
boundaries. 

The farmer’s rate must be reduced 
to its simplest form, continued Mr. 
Clendening. The farmer must not 
be expected to understand the com- 
plicated process by which it is con- 
structed. He is, first of all, inter- 
ested in the cost in dollars and cents 
of the classes of service offered. The 
value received for expenditures made 
by him must be demonstrated. 
Whatever the rate or however it may 
be apportioned, there must be an in- 
telligent and sincere effort on the 
part of the utility or directing body 
to develop the greatest use of elec- 
trical energy. 

Concluding, Mr. Clendening main- 
tained that in the initial stages of 
rural service development a large 
return cannot be expected on the 


capital invested. The benefits de- 
rived from rural electrification can- 
not be fully estimated; they are 


cumulative. 





Diamond Jubilee Celebrated Electrically 





NE of Boston’s leading department 

stores is celebrating its diamond 
jubilee this winter by outline lighting. 
The installation, which was accompa- 
nied by elaborate inside decorative 
effects, contains 13,000 ten-watt lamps 
served by seventeen miles of wiring and 


covers 400 ft. of store front. The dis- 
play was designed, manufactured and 
installed in twenty working days by 
C. I. Brink & Company, Boston, and 
service is supplied by the Edison Elec- 
tric Illuminating Company of Boston, 
J. Daniels, illuminating engineer. 
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Lifting Magnets Facilitate 
Pipe Storage 


NEW and growing use for lift- 

ing magnets is found in the 
storage and handling of pipe. Two 
20-in. lifting magnets are used with 
a spreader bar for handling pipe 
stock in the Chicago warehouse of 
the Walworth Company. The elec- 
tric magnets, as here used, have been 
found quite as safe as the former 
sling method. Having a diameter of 
only 20 in., the magnets are small 
enough to permit storing pipe close 
to walls and within narrow racks. 
The pipe is often stacked in better 
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saved by the magnet method of 
handling, because it eliminates or re- 
duces the need of aisleways and 
permits piling stock to a greater 
height. 





Average Annual Domestic 
Bill Is $27.89 


FYAHE March, 1926, issue of 

Electrical Merchandising, a com- 
panion publication to ELECTRICAL 
WORLD, presents the results and 
analysis of a comprehensive survey 
of annual domestic consumption of 
electrical energy and annual bills 
therefor in 159 cities in the United 





TWo 20-IN. LIFTING MAGNETS ARE SAVING TIME, LABOR AND SPACE IN THE 
HANDLING OF PIPE IN THE WALWORTH COMPANY WAREHOUSE, CHICAGO 


order than when using chain slings. 
The shunt discharge resistance used 
on the magnet controller (made by 
the Ohio Electric & Controller Com- 
pany) enables the crane operator to 
place the load quickly and accurately 
when the controller is thrown to the 
reverse position. The connected load 
of two magnets is only 2.2 kw., 
having an average daily consumption 
of approximately 10 kw.-hr. The 
life of the lifting magnet is very long 
compared with chains or slings or 
even the cranes themselves. This 
fact, together with a large saving in 
time, labor and space, has made pos- 
sible the use of lifting magnets for 
purposes long considered the field of 
the rope-and-chain sling. Space is 


States and Canada. The general 
average consumption and average 
bill are 365 kw.-hr. and $27.89. 

The results of the survey are 
tabulated to show population of 
cities, number of residence cus- 
tomers, average yearly consumption, 
average residence rate and average 
yearly bill. The table is divided 
geographically into New England, 
Middle Atlantic, South Atlantic, 
East Central, West North Central, 
West South Central, Mountain, Pa- 
cific and Canadian sections. 

A striking condition brought out 
by the survey is that the annual bill 
is apparently independent of rate 
per kilowatt-hour. Although there 
are considerable variations in rate, 
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the inversely corresponding varia- 
tions in annual consumption operate 
to keep the yearly bill pretty close to 
the average figure. It would almost 
seem as though that wholly mythi- 
cal creature the average man—or 
woman—had decided how much of 
the budget of the mythical average 
family could be apportioned for elec- 
tric service. A greater number by 
far of annual bills reported lie be 
tween $23 and $30 than above and 
below these limits. The present job 
of the central station is to convince 
that shadowy average person that 
his budget allotment for service can 
be multiplied two or three or more 
times with great profit to himself. 

Another thing made apparent is 
that consumption in communities 
with more than 10,000 customers in- 
creases with increase of population 
density. In cities of 100,000 or more 
consumers the annual use is 441 
kw.-hr. per customer; in cities of 
25,000 to 100,000, consumers’ use is 
368 kw.-hr.; 10,000 to 25,000, use is 
346 kw.-hr. Below 10,000 consumers 
the annual consumption rises to 356 
kw.-hr. average. 

In the distinction between those 
companies that engage in electrical 
merchandising and those that do not 
it is shown that cities served by the 
first mentioned have an average of 
369 kw.-hr. and cities supplied by 
the second group have an average of 
340 kw.-hr. The difference is 29 
kw.-hr., or about 8 per cent. This 
does not seem like a large difference 
in view of all the smoke and dust 
that have been raised over this ques- 
tion of merchandising. But an aver- 
age figure has always been about the 
poorest thing in the world to use 
alone as the determinant in a specific 
action, and the average given here 
will probably no more cause one com- 
pany to abandon a merchandising 
career than make another embark 
in one. However, it should be appre- 
ciated that this 8 per cent difference 
is on that class of business which 
returns the greatest revenue and it 
therefore represents a respectable 
amount of money. 

The article concludes: “An aver- 
age family of five in an eight-room 
house completely equipped with elec- 
tric range, refrigerator and all other 
electrical appliances will consume 
4,500 kw.-hr. annually. This con 
sumption can be taken as the top 
limit of possibilities well within rea- 
son against which to contrast present 


average residence consumptions of 


250 to 500 kw.-hr. per year.” 
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Hydro-Electric Development and 
Steam Equipment 


Hydro-Electric Station at Opponitz, 
Austria. — G. TROELTSCH. — A further 
saving of 75,000 tons of coal annually 
has been assured to the city of Vienna 
by the completion of the Opponitz hy- 
dro-electric generating station, which is 
the third plant. on the Ybbs River in 
lower Austria. A hydraulic head of 
980 ft. was available. Three horizon- 
tal-shaft spiral turbines of 5,000 hp. 
each drive three three-phase, 50-cycle 
generators at 600 r.p.m. The energy is 
stepped up in 5,500/110,000-volt trans- 
formers and is transmitted over an 88- 
mile copper line to Vienna. This double 
three-phase line carries the combined 
output of the three Ybbs stations. At 
Vienna the energy is stepped down in a 
main transformer station of 36,000 kva. 
capacity to the underground cable po- 
tential of 28,000 volts, supplying the 
various substations in the city.—Elek- 
trotechnische Zeitschrift, Jan. 7, 1926. 


Units, Measurements and 
Instruments 


Single Straight Conductor as a New 
Fundamental.—LeIcH PaGcE.—This is 
a reply to the paper by Hering advo- 
cating the new unit. It is maintained 
that the proposed theory is not in 
agreement with Kelvin’s law and that 
the results computed in accordance with 
its formula diverge widely from those 
obtained by experiment.—Journal of 
the Franklin Institute, February, 1926. 


Generation, Control, Switching 
and Protection 


Various Methods of Synchronizing.— 
JOHN AUCHINCLOSS.—In this, the sec- 
ond installment of the article, the 
author takes up the rotary synchro- 
scope and gives an analysis of the 
mechanical and electrical actions which 
take place when large machines are 
paralleled. Various schemes of connec- 
tion are discussed, diagrams being 
shown, and the functioning of protec- 
tive features is described. — General 
Electric Review, February, 1926. 

Danger of Hunting in Parallel Oper- 
ation of Power Systems.—L. DREYFUS. 
—The author discusses a specific phase 
of the general problem of parallel oper- 
ation of power systems, namely, the 
phenomenon of negative damping. He 
emphasizes the fact that in all syn- 
chronous machines it is possible to 
cause unstable, negatively damped os- 
cillations by connecting sufficiently 
large resistances in the armature cir- 
cuit. This is the case when two power 
systems are connected by relatively 
long. transmission lines, involving ap- 
Preciable resistances. It is. then pos- 
sible to cause hunting with increasing 
amplitudes by a relatively small change 


In the load. The oscillations produced 
In this manner have nothing in common 
oe the usual phenomenon of reso- 
— but represent a tendency of the 
elements of the system to absorb 
‘nergy for maintaining the amplitudes. 


These tendencies are especially promi- 
nent in synchronous condensers, which 
generally have small mechanical (posi- 
tive) damping, and where the large 
magnetizing currents contribute to in- 
crease the negative damping.—Teknisk 
Tidskrift (Swedish), Elektroteknik, 
Jan, 2, 1926. 


Transmission, Substations and 
Distribution 


Permissible Current Loading of Bri- 
tish Standard Impregnated Paper-In- 
sulated Electric Cables.— This is a 
report received from the British Elec- 
trical and Allied Industries Research 
Association. It deals with the calcula- 
tion of the temperature rise of cables 
buried in groups. The temperature rise 
to be added to that proper to the cable 
itself is obtained by superposing the 
rise due to adjacent cables taken sepa- 
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P = Point where a cable is situated, the temperature- 
rise of which is affected by a neighboring cableA 

A= Cable causing temperature -rise at P 

L = Depth fo center of cable A, in inches 

L, = Depth of point P, in inches 

x = Horizontal distance between A and P, in inches 

r, = Radius of outer surface of cable A, in inches 

f = Radius of isothermal passing through point P, in 


inches 
y = Depth below surface of ground of center of i'so- 


thermal passing through point P. in inches 
t, = Temperature of ovter hehe of cable A 
t = Temperature-rise at point P due toA 


CALCULATION OF TEMPERATURE RISE IN 
ADJACENT CABLES 


rately, as though each cable were laid 





alone, according to the following 
formula: 
(L + Ls)’ + 2, 
tr a log (L — I)? + x 
sone ere 





2 log 
the significance of the quantities be- 
ing shown in the figure. The proof of 
this equation is given. The evaluation 
of t, is facilitated by the use of curves 
which accompany the article—Journal 
I. E. E. (British), January, 1926 


Ionization of Cable Dielectries. — L. 
HENTSCHEL. — High-voltage cables in 
which the conductors are insulated with 
impregnated paper have often been 
known to show so-called “electric 
fatigue”; that is, a perfectly sound 
cable has shown suddenly, without ap- 
parent cause, signs of electric distress 
and has punctured after years of satis- 
factory service. Former investigations 
gave improper impregnation and air 
inclosures as the reasons for such fail- 
ures. The author was not ‘satisfied 
with this explanation, and his research 
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discloses that besides the before-men- 
tioned causes a too thin impregnating 
oil may also be responsible for ioniza- 
tion of high-voltage cable faults. 
Dielectric loss measurements made with 
the Schering high-voltage bridge method 
have led the author to his conclusions. 
Further tests, where fine oil threads in 
capillary glass tubes were observed 
under the microscope when under an 
electric stress, have confirmed the writ- 
er’s assumptions. It seems that 
electro-endosmotic action takes place in 
the cable compound and shows itself 
by a phenomenon similar to the Ever- 
shed effect. The latter occurrence, 
which actually displaces oil, may read- 
ily account for failures in cables result- 
ing from their installation in dry 
places.—Elektrische Betrieb, Nov. 24 
and Dec, 10, 1925. 


Illumination © 


Automobile-Body Plant Lighting.— 
JAMES M. Ketcu, H. J. THOMPSON and 
E. F. Lapapie.—Effective lighting in 
automobile body plants requires the 
meeting of unusually exacting condi- 
tions, because the bodies are on con- 
tinuously moving conveyors, the sur- 
faces are generally dark and vertical, 
dark interior trim and upholstery has 
to be clearly seen, the cutting and in- 
spection of the expensive upholstery 
material demands excellent illumina- 
tion, and the inspection of outer sur- 
faces, usually dark, relates to both the 
color and the exact contours and con- 
dition of the surface. The operator 
works by the specular reflection of a 
low-brightness source in the metal sur- 
face. For this oversize angle reflectors 
are used, with 50-watt lamps set high 
in the reflector so that the surface 
brightness is kept down to 3 to 5 
candles per square inch, or roughly 
that of a window. For cutting and 
inspecting the upholstery material day- 
light lamps are used in some plants, 
with an intensity on the working plane 
as high as 35 foot-candles.—Transac- 
tions of I. E. S., January, 1926. 


Motors and Control 


High-Speed Elevator Installation.— 
C. R. CALLAWAY and E. D. HARRINGTON. 
—The recently completed Equitable 
Life Assurance Society building in New 
York contains an installation of 29 
elevators to serve the 22 floors and 
three basements. Twenty-six of these 
are passenger elevators, and 24 of the 
whole number are operated by a modi- 
fied form of variable voltage, or Ward 
Leonard, control. The distinctive fea- 
ture of this control is the provision for 
overcoming the tendency of the speed 
to fall or to overrun, according to the 
load. Each elevator unit consists of 
three elements—a 25-kw. direct-current 
generator, a 0.5-kw. series exciter and a 
40-hp. direct-current motor taking 
power from a 240-volt supply, all 
direct-connected and running at 1,200 
r.p.m. The generator is separately ex- 
cited, and the field resistor is mounted 
directly on the car and wired to the car 
switch in such manner as to provid? 
control of the generator field. . The 
series exciter has its field in series 
with the generator armature, and its 
armature is connected into the genera- 
tor. field circuit. The authors claim 
that whereas with direct compounding 








518 


of the generator the result has been 
unstable operation under certain condi- 
tions, and consequent violent and 
abrupt fluctuations in speed, with the 
series exciter stable regulation is ob- 
tained. The elevator motor armature 
is normally kept connected to the gen- 
erator armature, and the motor field 
excitation is constant. Control of the 
motor speed and direction therefore 
takes place through control of the gen- 
erator field. The article describes the 
electrical and mechanical features of 
the equipment in detail, with illustra- 
tions.—General Electric Review, Feb- 
ruary, 1926. 

New High - Torque Synchronous 
Motor.—QUENTIN GRAHAM.—The ma- 
chine consists of a synchronous motor 
within which is incorporated a friction 
clutch. In starting, the shaft remains 
stationary, and the rotor, mounted on 
the shaft on roller bearings, comes up 
to speed without load. After it has 
reached synchronous speed and the field 
is excited the clutch coil is energized. 
The load is therefore accelerated on 
the clutch. When the clutch excitation 
is removed a flexible steel plate sepa- 
rates the members. Because of the 
time required for establishing full flux 
in the magnetic circuit of the clutch 
the application of torque to the load is 
gradual, and since the rotor is at full 
speed before the load is applied the 
available torque for acceleration is the 
pull-out torque of the motor, which is 
very much greater than the motor 
starting torque and at the same time 
is developed with a smaller current.— 
Electric Journal, January, 1926. 


Heat Applications and Material 
Handling 


Transition from Glow to Are Dis- 
charge at Atmospheric Pressure. —J. 
SLEPIAN.—In the glow discharge the 
cathode current density is from 3 amp. 
to 10 amp. per square centimeter and 
the cathode drop about 300 volts. This 
drop takes place across a dark space 
about 0.001 cm. thick. The cathode 
may be cold and need not contribute 
any metallic vapor to the glow. In the 
are discharge the cathode current den- 
sity is 100 to 1,000 times that of the 
glow and the cathode drop is only 10 
volts to 20 volts. The cathode spot is 
usually very hot, and a stream of 
metallic vapor issues therefrom. The 
phenomena at the cathode suggest that 
the glow and arc differ as to the mecha- 
nism of the generation of free elec- 
trons. The author applies quantitative 
tests to the theories that have been 
proposed to account for the transition 
from glow to are. He finds that the 
thermionic theory is inadequate, but 
that the thermal ionization theory 
meets the tests. Taking the case of an 
are started by a brief disruptive dis- 
charge, he points out that the transi- 
tion takes place while the cathode is 
too cold for thermionic emission, but 
that heating takes place by thermal 
ionization in a layer of air so small 
that its temperature rises to the con- 
ducting point during the time of the 
discharge. The action, with increasing 
current, is progressive. The first 
effect of thermal ionization is to reduce 
the gradient in the hot layer, thus 
reducing the effective thickness of the 
dark space and increasing the current 
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density.—Journal of Franklin Institute, 
January, 1926, 

Progress in Electric Winding.—H. H. 
BROUGHTON. — The term “winding” 
here refers to what are called mine 
hoists in the United States. An effec- 
tive start in equipping British mines 
with electric hoists was not made until 
1905. By 1912 the horsepower in- 
stalled was about 25,000; in 1924 it had 
increased to 107,139. The rise since 
1920 has been especially marked, the 
power having been doubled in that pe- 
riod. Various forms of hoist are de- 
scribed in the paper, and data are 
given on the equipment of some of the 
largest hoists in Great Britain and in 
South Africa. For the former those 
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listed range from a capacity of 11,200 lb. 
per wind to 26,880, with motors from 
1,100 hp. to a pair cf 1,300-hp. ma- 
chines. One of the interesting units by 
which the author indicates the magni- 
tude of a hoist is the “size factor,” ex- 
pressed in foot-tons of output per hour. 
In the South African mines listed the 
motor installation ranges from a pair 
of 2,500-hp. machines to a single unit 
of 1,100 hp. The advantage of the bi- 
cylindro-conical drum as against the 
cylindrical drum winder is shown by 
torque diagrams, one of which is here 
reproduced. The shaded area repre- 
sents the amount of heat to be dissi- 
pated by the motor. Because of the 
smaller radius during the acceleration 
period when the drum is conical the 
torque required, and therefore the heat 
dissipated, is much less in that case; 
hence a smaller motor may be used.— 
World Power, January, 1926. 


Electrophysics, Electrochemistry 
and Batteries 


Progress in Electrophysics.— A. O. 
RANKINE.— The general outcome of 
recent research has. been steadily 
toward confirming the nuclear theory 
of the atom proposed by Rutherford 
—that it is a small positively charged 
central body surrounded by a number 
of electrons at relatively great dis- 
tances. In a neutral atom the charge 
on this nucleus is equal to the sum of 
the charges of the electrons, each of 
which has an invariable charge of 
— 4.77 x 10°” electrostatic c.g.s. units. 
As to the outer parts, two widely di- 
vergent views are held. Bohr’s appli- 
cation of the quantum theory demands 
that the electrons describe orbits and 
that radiations occur only when elec- 
trons jump from one orbit to another 
possessing less energy. It has accounted 
for the spectra emitted by excited 
atoms. That of Lewis and Langmuir, 
on the other hand, in which the elec- 
trons are supposed to be stationary or 
nearly so, is serviceable in accounting 
for the chemical combinations into 
which atoms enter. Studies of isotopes 
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give evidence that some elements—tin, 
for example—are mixtures of at least 
seven, and possible more, atoms of the 
same atomic number but different 
masses. Isobares—substances of the 
same mass but dissimilar chemica] 
properties, because they have equal 
numbers of protons in the nucleus but 
not equal numbers of electrons—are also 
known. Bombardment of the atom with 
a particles has shown, in a few cases 
out of many thousand observations, 
what appears to be the transformation 
of a nitrogen into an oxygen atom. In 
view of the possibility of changing one 
atom into another and of the equiv- 
alence of mass and energy indicated by 
the theory of relativity, the possibility 
of the artificial liberation of atomic 
energy has to be contemplated for the 
future. The study of X-ray spectra, 
the characteristic frequencies of which, 
according to Mosely, depend on the 
atomic number, has led to the dis- 
covery of the new element hafnium of 
atomic number 72 by Coster and Hey- 
esy. But the phenomena of conduction 
in metals still await quantitative expla- 
nation. And while a circulating electron 
is a current, and while therefore the 
theory of the atom, previously described, 
would seem to suffice for explaining 
magnetism, it has been found that 
vaporized atoms of metal shot out from 
a furnace into a vacuum in a suitably 
applied magnetic field do not necessa- 
rily show magnetic properties, some b>- 
ing unaffected by this field—lead, tin 
and iron, for instance.—Journal I.E.E. 
(British), January, 1926. 


Telegraphy, Telephony, Radio 
and Signals 


Cipher Printing Telegraph Systems. 
—G. S. VERNAM.—A cipher printing 
telegraph system is described which was 
developed during the World War and 
which is applicable to both wire and 
radio communication. The messages 
are in secret form from the time they 
leave the sender until they are auto- 
matically deciphered at the office of the 
addressee. The messages are first 
punched on a paper tape according to 
the usual method of the five-unit print- 
ing-telegraph code. An _ additional 
“key” tape is prepared by striking the 
letters at random. The two tapes are 
then passed through a pair of trans- 
mitters simultaneously, the circuits be- 
ing so arranged that a new combination 
of units results. These may be re- 
corded as perforations on a third tape 
by means of a machine perforator, 
which therefore contains the enciphered 
message. At the receiving station the 
cipher tape is run through the messageé 
transmitter, where its characters com- 
bine with those of a duplicate key tape 
to reproduce the original message, 
which will be printed in plain text. 
The secrecy obtained by this method is 
stated to be exceedingly difficult to 
break even by an expert cryptanalyst 
having a large number of messages and 
a knowledge of the machine. In con- 
nection with the description of this 
particular system the author discusses 
the practical impossibility of prevent- 
ing the copying of messages, 4S 
wire tapping, and the relative advan: 
tages of various codes and ciphers as 
speed, accuracy and secrecy.—/ owrna 
A. 1. E. E., February, 1926. 
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I. E. C. to Meet in New York 


Delegates from Eleven European 
Countries Will Convene with 
Americans in April 


ROM April 13 to April 22 the an- 

nual plenary meeting of the Inter- 
national Electrotechnical Commission 
will be held in New York City at the 
Engineering Societies Building. This 
will be the first time that this body has 
held its meeting in the United States. 
It was conceived in 1904 as an out- 
come of the International Electrical 
Congress in St. Louis and was organ- 
ized in London in 1906, in large part 
through the work of Dr. C. O. Mail- 
loux of New York, who has ever since 
been prominently identified with the 
commission. The original secretarial 
organization, with C. Le Maistre of 
London in charge, has functioned ever 
since, but the scope of the commission’s 
work, at first confined to the technical 
details of strictly electrical engineer- 
ing, such as the definition of terms and 
the encouragement of efforts to estab- 
lish international definitions of basic 
units, has been broadened to include 
such subjects as the testing and rating 
of apparatus not only in the strictly 
electrical field but also in the field of 
prime movers for electrical plants. 

In 1924 the World Power Confer- 
ence referred to the commission the 
task of formulating an international 
agreement for the uniform measure- 
ment of water power and the standard- 
ization of water-power and river-flow 
data, and this work will be taken up 
this year under the head of “hydraulic 
turbines” at the advisory committee 
meetings shown below. 

The preliminary and incomplete list 
of delegates includes the following: 


Belgium.—Frans Dupont and M. E. Uyt- 
orek. 

France.—J. J. Frick and M. E. Roth. 
Germany.—P. Schirp, Dr. Rudenberg, P. 
Strecker, Dr. Fleischmann, M. Kloss and 
Richard Stern. 

Great Britain.—Sir Richard Glazebrook, 
Sir Archibald Denny, L. B Atkinson, W 
W. Lackie, L. St L. Penched, Col F. T 
Purves, C P. Sparks, Sir George Sutton, 
W. B. Woodhouse, S T. Allen, EG. Batt, 
8S. B. Donkin A R Everest, A D Cramb, 


P. V. Hunter, J P Gregory, W. Lee, Lieut.- 
Col. F. A Cortez Leigh. R B Mitchell, 


TS 
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W. Pearson, J. S. Peck, C. Rodgers, T. 
Roles, F. Wallis and P. Good. 

Holland.—C, Feldmann, Mr. Tromp, Mr. 
Rosskopf and Bellaar Spruyt. 

Italy.—G. Semenza (president I.E.C.), Ex 
Morelli, Mr. Ucelli and Ernesto Vannotti. 

Norway.—H. A. Mork, 

Russia.—Prof. Chatelain. 

Switzerland.—E. Huber-Stocker, A. Hu- 
ber-Ruf, Charles Burlet, Antoine Schrafi, H. 
Zoelly and Paul Thut. 

+ i aaimaae Drewnowski and Z. Okonie- 
wski. 

Spain.—A. Artigas. 

United States —W. F. Durand, F. R. Low, 
Cc. O. Mailloux, A. E. Kennelly, C. E. Skin- 
ner, F. D. Newbury, E. A. Snyder, A. H. 
Moore, J. Franklin Meyer, C. A. Bates, N. 
W. Storer and D. W. Roper. 


The meetings will be followed by a 
tour. Leaving New York on April 23, 
the delegates will visit Philadelphia, 
Washington, Pittsburgh, Chicago, De- 
troit/Niagara Falls, Ottawa, Montreal, 
Bosfon and Schenectady, returning to 
New York May 5. 





Contract Regulation Opposed 
in Massachusetts 


Extension of the authority of the 
Massachusetts Department of Public 
Utilities to include supervision of 
power contracts of more than one 
year’s term was vigorously opposed at 
a legislative hearing in Boston last 
week by Sheldon E. Wardwell on behalf 
of the Massachusetts Electric and Gas 
Association. Chairman H. C. Attwill 
of the department supported the meas- 
ure on the ground that without such 
provision the commission’s jurisdiction 
in future rate cases might be threat- 
ened. He maintained that the growth 
of interconnection with systems outside 
the state leaves the door open to the 
making of improvident power contracts 
which would be obstacles to just deter- 
mination of rates in certain instances 
in regulating local service prices. 

For the utilities Mr. Wardwell held 
that regulation of contracts in the mak- 
ing would confer managerial activities 
upon the commission and increase its 
burdens to a degree which would pre- 
clude adequate investigation of the 
hundreds if not thousands of contracts 
which would have to be laid before it. 
He declared that such extension of 
functions would be illegal in interstate 
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contract making and would exceed the 
police power of the state. 

A. E. Pillsbury, Boston, and C. R. 
Price, New Bedford Gas & Edison Light 
Company, also opposed the bill. The 
committee on power and light, which 
gave the hearing, suggested a confer- 
ence between the commission and the 
companies before further action. 





Detroit Edison’s Voluntary 
Cut in Rates Authorized 


The petition of the Detroit Edison 
Company to the Michigan Public Util- 
ities Commission for permission to 
reduce its rates to small domestic con- 
sumers of electricity voluntarily, noted 
in the Feb. 20 issue of the ELECTRICAL 
WORLD, has been authorized, and it is 
estimated that the lower rates will 
result in a saving to the very smallest 
domestic consumers of about $1.75 per 
year. The formal request was, as 
stated, for approval of a reduction of 
the first step of the company’s rate for 
electric supply to residence customers 
from 12 cents to 10 cents gross a kilo- 
watt-hour. 

This change will affect every resi- 
dence customer in the city. Any other 
way of making a cut would have 
affected only part of the customers, 
and while it might have meant more to 
those who were affected, it would not 
have meant anything to many others, 
Alex Dow, president of the company, 
pointed out. The company did not ad- 
vertise this reduction, knowledge of it 
first being gained by customers as a 
result of a letter sent by President Dow 
to Mayor John W. Smith of Detroit. 





Federal Commission Approves 
Conowingo Finance 


The financial plans of the companies 
back of the Conowingo hydro-electric 
development were approved by the Fed- 
eral Power Commission last Saturday 
with certain changes, of which the more 
important are these: 

Financial control of the project is 
lodged in the Philadelphia Electric 
Company; the entire common stock is- 
sue, which alone has voting rights, shall 
be held in the treasury of the Phila- 
delphia company, free from any form 
of incumbrance. 

Application of the Philadelphia Elec- 
tric Power Company to issue 94,200 
shares of no-par stock to the Philadel- 
phia Electric Company in return for 
promoting and financing the project 
was denied. Instead, the Philadelphia 
Electric Power Company was authorized 
to transfer to the Philadelphia Electric 
Company existing shares of the former 
corporation, having a par value of 
$50,000, as compensation for any serv- 
ices rendered. All future shares of 
common stock shall be issued only for 
cash at par value of $25 per share. 

Reduction of the redemption price of 
preferred stock from $32.50 a share to 
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$28 a share was made. The par value 
of this stock will be $25 a share and it 
will be callable for redemption after 
1940. 

This step of the Federal Power Com- 
mission, which was approved in ad- 
vance by the companies concerned, 
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was followed by similar action from 
the Maryland commission, ending the 
long proceedings over the authoriza- 
tion of the Conowingo project and 
clearing the decks for action. The $36,- 
000,000 bonds authorized for immediate 
issue are already sold. 





Senators Again Fight Over Muscle Shoals 


Barring Amendments to Resolution Arouses Opposition—Norris’ 
Point of Order Defeated—Combination of Fertilizer 
and Power Interests Alleged 


By PAUL WooTOoN 


Washington Correspondent 


S THIS issue of the ELECTRICAL 
WORLD goes to press on Thursday 
afternoon discussion on Muscle Shoals 
in the United States Senate is continu- 
ing. Various amendments have been 
offered, but as this is written no one 
of them has come to a vote. Any 
amendment whatsoever to the concur- 
rent resolution is being opposed. 
Senator Heflin of Alabama, who is 
in charge of the resolution on the floor, 
explained the opposition to amendment 
as follows: “The Muscle Shoals mat- 
ter has been before the Senate fre- 
quently. Wegknow that every measure 
which has come before this body on the 
subject has been killed by amendment. 
The language already used _ should 
stand. The time is very short. I hope 
we may pass the resolution without 
having to send it back to the House.” 
This led Senator Caraway of 
Arkansas to remark: “I cannot see 
why the Senator from Alabama should 
object to giving the committee the 
power to get the very best offer. The 
committee is not going out to do a 
foolish thing unless we tie its hands.” 
Senator Robinson, the Democratic 
leader, was at a loss to understand the 
objection to amendments. He said: 
“The Senator from Alabama may imply 
that every senator who seeks to im- 
prove or perfect legislation is in some 
mysterious or secret manner trying to 
throttle or defeat the legislation, but I 
have called him repeatedly to state a 
reason that sounds like common sense, 
a reason that will appeal to this cham- 
ber. Why should the Senate abdicate 
its legislative power and refuse to 
adopt an amendment which it believes 
ougzht to be placed upon the resolution?” 
The debate revealed that there is 
strong opposition to any lease of the 
power properties, particularly under 
conditions which might result in large 
profits to any private interest. Were 
the Ford offer to be renewed, it is ap- 
parent that it would not be supported 
by moreerthan a corporal’s guard. More 
senators apparently are convinced that 
fertilizers cannot be manufactured at 
Muscle Shoals at a cost that will per- 
mit of competition with the products 
of commercial plants. There is strong 
opposition to any _ subsidy, either 
direct or indirect. Many senators are 
coming rather reluctantly to the belief 
that the only asset at Muscle Shoals is 
the power. While only a few think 
the government should undertake to 
distribute the power, it is evident that 
there will be very strong opposition to 
the use of the power under any long 
lease. Opinion in the upper chamber 
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seems inclined teward the distribu- 
tion of the power as the most equitable 
use that could be made of it until some 
way can be found to use it to advantage 
in the manufacture of fertilizer. On 
the other hand, it is known that sev- 
eral very influential senators think the 
power could be used to greatest ad- 
vantage, during the time experiments 
in nitrogen fixation are in progress, in 
the manufacture of chemicals. 

Senator Norris’ effort to dispose of 
the resolution by a point of order was 
lost, 55 to 15, when he appealed from 
the decision of the chair. He contended 
that the joint resolution contains legis- 
lation, which may not be carried in a 
measure not to be referred to the 
President. Vice-president Dawes, how- 
ever, accepted the view that the resolu- 
tion only provides for the establishment 
of certain facts which are to be re- 
ported to Congress. Any of the recom- 
mendations of the committee which are 
put into effect will have to take the 
form of a regular bill which must be 
signed by the President, or passed over 
his veto, before it can become a law. 

Senator Smith of South Carolina 
made the point that Muscle Shoals is 
not a power project and that the $150,- 
000,000 it cost never would have been 
voted for a power project. It was 
built, he said, in an effort to make the 
country independent in the matter of 
nitrogen. He opposed disposing of it 
to any private corporation. At another 
point in his remarks Senator Smith 
declared it would open the door to 
scandal were a committee in Congress 
“to go out and traffic with corporations, 
trusts and combines in order to turn 
over to them a property worth hun- 
dreds of millions of dollars.” Congress, 
he pointed out, must pass ultimately 
on bids which are made for the prop- 
erties. It would be much better, he 
said, to authorize an executive agency 
to do the negotiating. 

Senator Caraway of Arkansas pre- 
sented two amendments, one to add 
after the word “lease” the words “or 
leases” and another providing that 
surplus power “be equitably distributed 
among the communities and states to 
which it may be properly transported.” 

Senator La Follette of Wisconsin de- 
clared that “cheap fertilizer for the 
American farmer” was the blind behind 
which politicians and power interests 
conceal their opposition to government 
operation of Muscle Shoals. In years 
to come, he said, Muscle Shoals must 
be primarily a hydro-electric power 
project, not a fertilizer one. He ac- 


cused the power and fertilizer interests 
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of combining to bring about private 
operation and accused the administra- 
tion of inconsistency in supporting the 
Boulder Dam bill, involving public 
operation on the Colorado, while oppos- 
ing public operation on the Tennessee. 
Congress, the Senator said, was “be. 
sought to authorize one more whirl in 
the whirligig of commissions and com- 
mittees and to confuse and tire out 
public resistance so that this hundred- 
and-fifty-million-dollar investment of 
the people may be leased into private 
hands.” 





Quebec Will Impose Tax on 
Hydro Development 


Definite announcement has been made 
by the Quebec government that legis- 
lation will be introduced in the House 
soon to provide for taxation on the 
development of the natural resources 
of the province. There will be a tax 
on electrical power development, as was 
intimated more than a month ago. An 
important feature is that when the tax 
is imposed it will be not only on elec- 
tricity developed from waters under 
lease to companies by the province, 
but also on electricity developed on 
waterfalls owned outright by the com- 
panies. This will make the tax apply 
to the million-horsepower development 
under way at the Grand_ Discharge, 
where the waterfalls are owned out- 
right by the company which is doing 
the development work. The amount of 
the tax will be announced in about a 
week’s time. 

Implementing the promises contained 
in speeches made by him and in the 
speech from the throne at the com- 
mencement of the session of the Quebec 
Legislature, Premier Taschereau on 
Wednesday, Feb. 24, brought down his 
measure to prohibit the export of 
hydro-electric power developed in the 
Province of Quebec. 





Vermonters Discuss Rural- 
Line Economics 


Rural-line development and lighting 
progress occupied the delegates at a 
well-attended meeting of the Vermont 
Electrical Association at Brattleboro 
Feb. 25, L. C. White presiding. In an 
afternoon session W. T. Ackerman, 
project engineer, told of the rural 
electrification investigation under the 
auspices of the University of New 
Hampshire, the New England Division, 
N.E.L.A., and other interests. Data 
are now being compiled on the use of 
electricity on ten farms, and in four 
months the results of a year’s opera- 
tion will be available. 

President White gave particulars of 
line-extension financing adopted by the 
Twin State Gas & Electric Company, 
Bennington, after long investigation, 
and C. D. Spencer, Vermont Hydro- 
Electric Corporation, Rutland, outlined 
means of serving farmers at city rates. 

At a banquet in the evening H. 
Spaulding, National Electric Lamp 
Works, Cleveland, described the recent 
reduction in lamp sizes and_ progress 
in inside frosting, and H. S. Knowlton, 
New England editor ELECTRICAL WORLD, 
spoke briefly upon the engineering chal- 
lenge of modern costs. 
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Conflict of Hydro Laws 
Will Way Be Found for Federal Board 


to Waive Recapture Clause in 
New York State? 


F THE Federal Power Commission 

can find a way to recede from its 
present position that a federal license 
must contain a recapture clause and 
certain other provisions of supervision 
over a project, with like terms and 
conditions to those imposed by the New 
York State Water Power Commission, 
authoritative utterances from Albany 
indicate that it will be possible to bring 
about early action in relation to the 
development of state-owned power on 
the lower Niagara River. If recession 
is not made and it becomes necessary 
to go into court to adjust the conflict 
between the New York State water 
power law and the federal law, it may 
be possible to present and argue the 
case within three or four months there- 
after. 

It had been supposed that former 
Attorney-General Sherman of New 
York had brought about an _ under- 
standing with the federal power 
authorities. The principal reason for 
the withdrawal of the proceedings 
against the United States government, 
however, was that unless and until the 
State of New York should actually 
have under way a development subject 
to the provisions of its water-power 
act it had no case upon which to base 
an argument. As shown when the 
suit recently brought by New Jersey 
was thrown out of the United States 
Supreme Court, that body will not con- 
sider an academic question of law. 

The Lower Niagara River Power & 
Water Supply Company has not yet ac- 
cepted the preliminary permit offered 
it by the New York State Water Power 
Commission and is said to hesitate to 
do so. It does not wish to appear in 
court or to prejudice its position with 
the federal authorities by entering into 
an ironclad agreement with New York 
State. The Niagara situation is dif- 
ferent from the St. Lawrence situation 
because the water sought to be used 
in the Niagara development is all 
on American territory. Charles E. 
Hughes, who is acting as a_ special 
Deputy Attorney General for the state, 
Is said to be of opinion that an under- 
standing with the federal authorities, 
either by action of the President or a 
ruling of the United States Attorney- 
General, may be effected whereby the 
New York law will be recognized by 
the Federal Power Commission as 
paramount with respect to New York 
development. The question raised is 
one that affects not only that state but 
all of the original thirteen colonies. It 
Is one involving rights in reserve, and 
while the provisions of the federal 
Power act as to regulation of struc- 
tures, river beds, riparian rights and 
right of recapture would hold good in 
many states where the title to the land 
and water is vested absolutely in the 
United States, it is contended that 
such provision should not apply to 
Projects developed through the use of 
Water powers owned by the State of 
New York. The only surrender of 
yee in this respect made by New 

ork at the time of entry into the fed- 
fration of states was the regulation of 
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commerce; the ownership of land and 
waters remained vested in the state. 
The navigable value of the lower 
Niagara rapids is entirely negligible, 
it is contended. 

If the Federal Power Commission 
takes the stand that it is only the agent 
for administering the law as it stands 
on the United States statute books, liti- 
gation to determine for all time the 
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rights of New York State will, Albany 
authorities say, be almost certain. 
There is thought to be more than ordi- 
nary reason, however, for believing 
that the federal government will wish 
to avoid such a controversy, however 
friendly in nature, on account of the 
industrial conditions which emphasize 
the need for the speedy development of 
power resources in the Empire State. 





Young’s Views on New York Water Power 


General Electric Chairman Gives Qualified Indorsezaent to Governor 
Smith’s State Development Plans—Guy E. 
Tripp Takes Different View 


ATER power continued this week 

to be the center of much politi- 
cal and newspaper agitation in New 
York State. Casting doubt upon the 
testimony of Colonel Hugh L. Cooper 
that it would cost the state twice as 
much to develop its power sites as it 
would cost a private corporation, Gov- 
ernor Smith in a public statement 
quoted from a communication sent him 
by Owen D. Young, chairman of the 
board of directors of the General Elec- 
tric Company, as an outcome of the 
recent consultation between the two 
men. Mr. Young subsequently gave to 
the press the entire letter, of which 
the body is as follows: 


AGAINST STATE OPERATION 


“First—I am in favor of the opera- 
tion of the power business of the State 
of New York by private persons as dis- 
tinguished from public officials, not on 
the ground of incapacity of personnel, 
but because I am satisfied that the 
same persons who now run our power 
business successfully would fail under 
the restraints and rigidity of a govern- 
ment bureau acting under limiting laws 
and in the face of political contro- 
versies. 

“Second—The cost of energy de- 
veloped from falling water is deter- 
mined very largely by the cost of the 
capital employed in the development. 
A public corporation such as you pro- 
pose whose securities would be exempt 
from taxation under the federal law 
and under the state law should pro- 
duce, if properly set up, the required 
money substantially cheaper than a 
private corporation could obtain it. 

“Third—I am opposed to the use of 
state or municipal credit for power de- 
velopment, transmission or distribution 
in any form or at any time, and there- 
fore I should be opposed to the use by 
the public corporation above mentioned 
of state or municipal credit. 

“Fourth—I see no objection, but, on 
the contrary, I can see some advan- 
tages, to the development of the great 
water powers on the St. Lawrence and 
in the gorge of Niagara by a public 
corporation rather than by a private 
corporation and to the ownership of all 
lands, water rights, flowage, dams, 
power houses and structures by such a 
public corporation. 

“Fifth—The public corporation, in 
order to float its securities and to ob- 
tain distribution of such power, should 
make a contract with the private trans- 
mission and distributing companies of 
the state to undertake that distribution 


on terms that will yield them a fair re- 
turn on the private capital employed in 
the business of that transmission and 
distribution. The question of amortiz- 
ing the bonds of the public corporation 
and of amortizing the capital invest- 
ment in the transmission and distribu- 
tion system through a period of years 
is one of policy. If this amortization 
takes place rapidly, it will result in in- 
creasing the cost of power. If spread 
over a long period, it will not be a 
heavy burden on power users. If not 
amortized at all, but only maintenance, 
obsolescence and depreciation are 
covered, power can be had for our exist- 
ing generation at the lowest possible 
cost. 

“Sixth—This I did not say to you, 
but I intended to. As to the small 
powers on our interior rivers, each 
watershed is a unit and should be dealt 
with as such so as to get the maximum 
use of the water of that particular 
watershed in the public interest. A 
watershed, like the Hudson for ex- 
ample, has in it the question of flood 
prevention and navigation as well as 
the use of water for power. It is pos- 
sible, and indeed I think probable, that 
the present public corporations known 
as river-regulating districts supply all 
the machinery that is necessary to pro- 
tect the public. If not, then there 
should be close co-operation, or possibly 
even unification, of the river-regulating 
district idea with your Water Power 
Authority.” 


GENERAL TRIPP’S VIEWS 


In answer to a request for his opin- 
ion on Governor Smith’s plan to per- 
mit the State of New York to develop 
and operate its water powers and sell 
the electrical energy generated by 
them to private distributing companies, 
General G. E. Tripp, chairman of the 
Westinghouse Electric & Manufactur- 
ing Company, made the following state- 
ment: 

“The Governor undoubtedly believes 
that with state operation of our water 
powers power could be supplied to the 
people at a lower cost than would be 
the case with private operation, but 
in this he is mistaken. The inevitable 
result will be directly contrary to his 
expectations. 

“We may fairly compare the process 
of supplying electric power to the con- 
struction of a bridge across a river. 
In accordance with Governor Smith’s 
plans, the state would build half of 
such a bridge and private interests 
would build the remaining half. Theo- 
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retically, a very good bridge can be 
constructed in this manner; but prac- 
tical results will not be entirely satis- 
factory. In the first place, the state 
might place this bridge where there is 
little or no traffic; secondly, it might 
place it where there are already too 
many bridges, and, thirdly, no one 
willing to build the other half might be 
found. In any of these events, a large 
amount of capital would be wasted. 

“But grant that wise planning has 
prevented such errors and that a use- 
ful bridge is actually completed, it will 
still possess an objectionable feature 
which cannot be eliminated—namely, 
the state-controlled end will not be a 
permanent structure, but a drawbridge 
that can be opened at any time, 
thereby making useless the investment 
in the other end. The contracts of any 
government-owned agency can be nulli- 
fied at will by political action, and 
there is no higher power to enforce 
their continuance. Therefore, if a 
private power company contracts to 
buy power from a state-operated gen- 
erating plant, it can never be sure 
that the price agreed on will not be 
increased, directly or indirectly, or that, 
indeed, the contract will not be in effect 
abrogated whenever it suits political 
exigency to do so. It is useless to 
argue that the state would honor its 
contracts under all conditions—evasion 
for political purposes may occur at 
any time. ; 

“A private company buying power 
from the state must, therefore, charge 
a higher rate for its services than 
would be necessary were it certain of 
the permanency of its contract, in order 
to insure itself against losses due to 
repudiation; and it should, in addition, 
provide a power reserve for use in 
case its state-controlled supply is cut 
off, thereby increasing its capital in- 
vestment and keeping idle a source of 
power. The net result will be an in- 
crease in the cost of power and a re- 
duction in the available power supply. 

“Half-way measures are rarely satis- 
factory. There is no practical alter- 
native between full public operation of 
an electric power system and private 
control with public regulation. The first 
is undesirable for 2 host of reasons; the 
second has been developed by experi- 
ence to suit American conditions and 
has worked excellently in actual prac- 
tice for many years. To change this 
system in an attempt to attain un- 
realizable ends and escape fancied evils 
would be ill-advised.” 


SmitTH REITERATES His VIEWS 


Speaking on his own account at the 
time he gave out extracts from Mr. 
Young’s letter, Governor Smith said in 
part: 

“Such a public corporation is just as 
capable of carrying on the development 
as a private one. It can hire the same 
brains and engineering ability that a 
private corporation can hire. It can 
float its securities against the earning 
power of the development a great deal 
cheaper than the private company can. 
Nothing stands in its way but the de- 
sire of a small group of men, powerful 
and influential, to retain for themselves 
and the private interests that they rep- 
resent the right to own and control 
these great water power resources,” 
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Further Facts and Testimony 
at Albany Hearing 


Among the developments at the hear- 
ing of the New York State Water 
Power Commission at Albany on 
Feb. 25 on St. Lawrence and Niagara 
development, when Colonel Hugh L. 
Cooper gave testimony (see ELECTRI- 
CAL WoRLD for Feb. 27, page 471), was 
the revealing of the American Super- 
Power Corporation—a New York State 
concern, not, of course, the American 
Superpower Corporation incorporated 
in Delaware, which is an investment 
company—as an applicant for St. 
Lawrence power. Its application bears 
date March 23, 1923, and second place 
on the priority list was given to it, 
first place being assigned to the Louis- 
vill Power Corporation and the St. 
Lawrence Valley Power Corporation. 

The statement alluded to last week 
of George T. Bishop, president of the 
Frontier Corporation, which has ac- 
quired the stock of the Louisville and 
St. Lawrence Valley companies, was in 
part as follows: 

“The stock of the Frontier Corpora- 
tion is owned by the Aluminum Com- 
pany of America, E. I. du Pont de 
Nemours & Company and the General 
Electric Company, whose resources in 
technical ability, financial standing and 
business integrity are all behind the 
applicant companies. Up to 1901 
practically no hydro-electric energy 
had been developed on the St. Lawrence 
River, but at that time the Aluminum 
Company of America became interested 
because of its requirements for con- 
tinuous power at reasonable cost and 
located a plant at Massena, N. Y. As 
its business increased, the necessity for 
a larger supply of electrical energy 
became apparent, and efforts were 
made to secure the right to dam the 
river to obtain it. The Aluminum 
Company no longer expects nor could 
it economically utilize power from the 
St. Lawrence in New York State, ex- 
cept possibly night power. 

“During the war the Du Pont Com- 
pany became interested in hydro-elec- 
tric development, the energy to be used 
for the production of nitric acid from 
the nitrogen in the air by a process 
requiring immense water power. The 
St. Lawrence offered opportunities, 
but as time passed and no develop- 
ments were authorized, the Du Pont 
Company abandoned its original process 
and has established a plant in West 
Virginia to produce ammonia and nitric 
acid by a process which does not re- 
quire water power. It can no longer 
use the power of the St. Lawrence 
and does not contemplate establishing 
plants there. 

“The General Electric Company be- 
came interested in power development 
on the St. Lawrence because as a manu- 
facturer of electrical apparatus it has 
always encouraged improvements in 
the art of producing, transmitting and 
distributing electrical energy. It be- 
lieved that a great public service would 
be rendered to the people of the state 
if the vast idle power of the St. Law- 
rence could be put to work without 
delay. 

“For at least three years past the 
sole interest of these three companies 
has been—and it now is—to develop 
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and make the power of the St. Law. 
rence available for the people of th 
State of New York, under rigid con. 
trol by the Public Service Commissioy 
as to rates and service.” 

Part of Colonel Hugh L. Cooper's 
testimony not reported last week re. 
ferred to the possibility of transmit. 
ting St. Lawrence power to New York 
City. On this point he said in part: 

“It would be entirely feasible to go 
into New York City with a part of this 
power—possibly 25 per cent. The dis- 
tance is approximately 300 miles. Dy- 
plicate transmission lines, each of full 
capacity, would be required. The lines 
would have to be built to take care of 
a voltage of 220,000.” 

—_—@—____. 


Reorganization in New York 


Committee Would Put Conservation 
Department in Charge of 
Water Power 


HAT governmental functions con- 

cerning water control and supply 
and supervision of water power, now 
divided between two commissions, 
should be consolidated and vested in 
the control of a single commission or- 
ganized as a division of the Depart- 
ment of Conservation is the recommen- 
dation of the committee which, under 
the chairmanship of Charles E. Hughes, 
has since early in the year been con- 
sidering the reorganization of the gov- 
ernment of the State of New York in 
accordance with the popular mandate. 
Of this new commission it is recom- 
mended that the Speaker of the As- 
sembly and the President of the Senate 
be not members, but that it consist of, 
first, the Conservation Commissioner as 
chairman; second, the Commissioner of 
Public Works or an engineering deputy 
appointed by him, and, third, the At- 
torney-General of the state... All grants, 
it is urged, should be made subject to 
the approval of the Governor. 

The committee also proposes that the 
existing Public Service Commission and 
Transit Commission be united in a De- 
partment of Public Service, of which 
the chairman of the Public Service 
Commission shall be the head; that 
the department shall be divided into 
two divisions, one of which shall be 
named the State Division, to which 
shall be assigned all the powers and 
duties now by law vested in the Public 
Service Commission, the members of 
which division shall until their terms 
of office expire consist of the chairman 
and commissioners of the Public Serv- 
ice Commission as now constituted; and 
the other to be named the Metropolitan 
Division, to which shall be assigned all 
the powers and duties now by law 
vested in the Transit Commission, the 
members of which shall be three com- 
missioners, to be appointed as succes- 
sors of the transit commissioners, the 
terms of all the present transit board 
members expiring in April next. The 
salary of each commissioner shall be 
$15,000 as at present. . 

If the report of the Hughes commit- 
tee be adopted by the Legislature in re- 
lation to water power, a difference of 
opinion as to method of development 
between the Executive and the Water 
Power Commission would manifestly 
continue the present state of “‘stale- 
mate.” 
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Purchases and Mergers 


Fitkin Interests Purchase Another 
Virginia System—Tennessee 
Controversy Adjusted 


URCHASE from the Ira Vaughn 

interests of Philadelphia of the 
Southside Virginia Power Company 
and formation of a holding company to 
control Virginia properties was an- 
nounced late last week by the Fitkin 
Utilities, Inc., of New York. The new 
holding company will be known as the 
Virginia Public Service Corporation. 
The Southside Virginia Power Com- 
pany operates hydro-electric plants in 
the south-central part of Virginia and 
distributes energy at 66,000 volts. The 
system is connected with the Roanoke 
Rapids plant of the Virginia Electric 
Power Company. The territory sup- 
plied includes Emporia, Lawrenceville, 
Brodnax, La Crosse, Chase City, South 
Hill, Blackstone, Nottoway, Crewe, 
Burkerville, Clover, Halifax, South Bos- 
ton, Chatham and Alta Vista. The 
Southside company recently acquired 
the Luray Power Company. The Vir- 
ginia Public Service Corporation be- 
comes a subsidiary of the National 
Public Service Corporation and in- 
cludes the Alexandria Light & Power 
Company, Virginia Western Power 
Company, Virginia Northern Power 
Company and Newport News & Hamp- 
ton Railway, Gas & Electric Company. 

The State Railroad and Public Utili- 
ties Commission of Tennessee has 
unanimously approved the sale of the 
Murfreesboro Light & Power Company 
to the Tennessee Electric Power Com- 
pany for the sum of $700,000. This 
action closes a controversy begun when 
Commissioner Porter Dunlap insisted 
that the commission should not approve 
mergers and sales of utility plants until 
satisfied by an investigation that the 
buying companies were not paying too 
much for the properties. The order 
sets out that if it shall be determined 
on appraisal that the Tennessee com- 
pany is paying too much for the prop- 
erty the excess over the real value shall 
be amortized out of the surplus of the 
company and not included in its fixed 
capital account. 

The Tennessee Railroad and Public 
Utilities Commission has approved of 
the purchase of the Sequatchie Valley 
Power & Light Company by the South- 
ern Cities Power Company. 

H. Hobart Porter, president of the 
American Water Works & Electric 
Company, announced last week that at 
a special stockholders’ meeting of the 
West Penn Company the stockholders 
adopted the offer of the West Penn 
Electric Company which will result in 
the consolidation of all the electric sub- 
sidiary companies of the American 
Water Works and Electric Company 
Into the new West Penn Electric Com- 
pany, all of whose common stock will 

owned by the American Water 
orks & Electric Company, Inc., These 
Properties consist of the West Penn 
Company, Potomac Edison Company 
and Keystone Power Corporation. 

Besides the acquisition, already an- 
nounced, of the electric properties at 
Ton Mountain, Mich., and Niagara, 
: 1s. the North American Company has 
prauired the distribution systems of 

€ utility companies at Kingsford and 
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Quinnesec, Mich., which have hitherto 
purchased power from the Peninsular 
Power Company, now also owned by 
the North American. 

The Hot Springs Light & Power 
Company of Thermopolis, Wyo., has 
been sold by the Singer Securities Cor- 
poration to the Monument Hill Elec- 
tric Company, recently incorporated, 
under the presidency of R. J. Ireland 
of New York City. The H. P. Rothwell 
interests are associated. H. B. Morgan 
will continue as local manager. The 
company has a fifty-year franchise. 

The Federal Light & Traction Com- 
pany has acquired the property and 
franchises of the Santa Fe (N. M.) 
Light & Water Company. Before the 
deal is closed the new company will 
ask for a vote of ratification by Santa 
Fe citizens. 

Purchase of the holdings of John 
Kulzer, operating a small hydro-elec- 
tric service company at Valley and 
Kulzer, Wash., north of Spokane, by the 
Mount Spokane Power Company for an 
approximate consideration of $75,000 
is announced. 


. 


Rhode Island Railway Seeks 
Market for Surplus Power 


In a bill recently filed with the Rhode 
Island Legislature authorization is 
asked for the incorporation of the 
United Electric Power Company at a 
nominal capitalization of $100,000. 
According to the petition, this new cor- 
poration would take over the power 
house and transmission lines of the 
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United Electric Railways Company of 
Providence and provide for the power 
requirements of electric railways, 
lighting, transmission and manufac- 
turing purposes at a cost much less 
than the present rates. 

The incorporators are Albert E. 
Potter, president United Street Rail- 
ways Company; Zenas W. Bliss, George 
H. Newhall, Harvey A. Baker, Ralph S. 
Richards, Edward B. Aldrich, J. Cun- 
cliffe Bullock and Harold J. Gross, all 
directors of the United Electric Rail- 
ways Company. 





High Cost of Litigation in 
Establishing Rates 


Another hearing was held last week 
by the New York Public Service Com- 
mission on the complaint filed by the 
city in the fall of 1923 against the 
rates charged by the New York Edison 
Company. Harry M. Edwards, vice- 
president of the company in charge of 
accounting, submitted figures showing 
some of the expenses and revenues. 

These figures disclosed that in 1924 
the company spent $801,264 for regu- 
latory commission expense and in 1925 
this expense grew to $2,647,869. An 
exhibit submitted by the witness dis- 
closed that in these two years the com- 
pany spent $2,834,930 for engineering 
and clerical services in connection with 
the valuation and accounting services. 
Legal services and disbursements in 
the rate litigation for the two years 
cost the company $63,664. There was 








OMPLETION of the Exchequer 

power house of the Merced (Cal.) 
Irrigation District is assured for not 
later than June, 1926. The power house 
will form an integral part of the dam 
and is to contain two 24,500-hp. verti- 
cal reaction turbines, operating under a 
head of from 140 ft. to 300 ft., directly 
connected to two 15,000-kva. vertical 
generators. The dam is of the constant- 
angle arch type, 326 ft. high, and will 


Merced (Cal.) Hydro Plant Well Advanced 


create a storage reservoir of 280,000 
acre-ft. The dam and plant are on the 
Merced River in central California 
about 36 miles east of the city of Mer- 
ced. Output of the plant has been con- 
tracted for by the San Joaquin Light 
& Power Corporation. After passing 
through the turbines the water will re- 
turn to the original riverbed, from 
which it is later diverted for irrigation 
requirements of the district. 
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also an item of $29,486 for sundry ex- 
penses and supplies connected with the 
contest. 

Mr. Edwards testified that in 1925 
the company sold 1,237,980,793 kw.-hr. 
of electrical energy at a net cost of 
$44,641,394. The revenues of the com- 
pany amounted to $57,511,754, which 
made the net earnings of the company 
$12,870,359 or 5.35 per cent on the com- 
pany’s investment. (The corresponding 
figures for 1924, given by Mr. Edwards 
last December, were respectively 1,134,- 
843,629 kw.-hr., $40,580,984, $53,294,870, 
$12,733,855 and 5.81 per cent.) 

It has shown that in 1925 the com- 
pany spent $474,382 for the employees’ 
pension and welfare departments, and 
$71,006 was paid to employees who were 
injured. Uncollectible bills amounted to 
$162,497. The value of property retired 
from service in 1925 represented an in- 
vestment of $1,816,272. The hearing 
was adjourned without date. 





Boston Edison-New England 
Power Tie Line Approved 


A 110-kv. interconnection between 
the Edison Electric Illuminating Com- 
pany of Boston and the New England 
Power Company systems, from Millbury 
to Medway, has been approved by the 
Massachusetts Department of Public 
Utilities. This line will form a part 
of a 110-kv. trunk which will extend 
across Massachusetts from the Edgar 
station of the Boston company to the 
Adirondack territory in New York 
State. A two-circuit, 110-kv. line is 
already in operation between the Davis 
Bridge station of the New England 
Power Company and the operating 
headquarters of that system at Mill- 
bury, and an interconnection is also 
in service between the New England 
and Adirondack systems. For several 
years the Boston Edison and New 
England systems have been tied to- 
gether by a single-circuit 66-kv. line 
of approximately 20,000 kw. rating. 
Each circuit on the new tie will have a 
rating of 50,000 kw. The initial in- 
stallation will be of one circuit, with 
steel towers spaced about 6.6 per 
mile. The estimated cost of the Mill- 
bury-Medway line was published in 
the ELECTRICAL WorLp for Jan. 23, 
page 207. 


Legal Fight May Delay Devel- 
opment on Cowlitz 


A legal battle for the valuable hydro- 
electric power site on the Cowlitz River 
at Mayfield and sites at other points 
on that stream, with the Sanderson & 
Porter interests of New York, repre- 
senting the Federal Light & Traction 
Company, on the one side, and the 
Backus-Brooks paper company inter- 
ests of Minneapolis, to whom the C. C. 
Garland filing rights have been as- 
signed, on the other, is indicated by an 
appeal that was filed at Chehalis, 
Wash., last week on behalf of H. W. 
Crozier. 

The appeal is from the order of 
the State Hydraulic Engineer, entered 
Jan. 23, which, as previously reported 
in these columns, awarded the water 
filings in question to C. C. Garland 
and others. The appellant contends 
that this award is in conflict with a 
previous award made to Crozier for a 
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site at Young’s Canyon near Mossyrock 
as well as with previous applications 
of Crozier covering waters from Cispus 
River and Young’s Canyon sites. It is 
said to be more than likely that actual 
development of hydro-electric power on 
the Cowlitz may be delayed over a 
period of two or three years as a result 
of the contest. 





Projects Before Federal 
Power Commission 


In pursuance of its preliminary 
permit, issued May 28, 1925, the 
Kentucky Hydro-Electric Company of 
Louisville has applied to the Federal 
Power Commission for a license cover- 
ing its project at Dam No. 7 in the 
Kentucky River. It is planned to in- 
stall three 840-kva. generators in the 
power house to be built at the dam. 
The power house is to be connected 
with the Dix River system of the 
company. 

The Inland Power & Light Company 
of Portland, Ore., has applied for a 
license covering a project on Clear- 
water River near Lewiston, Ore. It is 
proposed to build a concrete spillway 
diversion dam 925 ft. long with a tail- 
race 4,500 ft. long. One 7,000-hp. tur- 
bine is to be installed. 

The Western Smelting & Power 
Company of Seattle has applied for a 
license to cover construction of a trans- 
mission line over public lands in Park 
County, Mont. 

The commission has issued a license 
to the city of Monroe, Utah, covering 
a minor project on Monroe Creek. 

The Utah Power & Light Company 
has applied for a license to cover its 
constructed plants on the upper and 
lower forks of the American River in 
Utah County, Utah. 


_————— 


Cumberland License to Insist 
on Scenic Preservation 


By releasing ample water to pre- 
serve the full beauty of the falls of 
the Cumberland River in Kentucky dur- 
ing the day and by storing the entire 
flow of the river at night, a plan has 
been worked out which is expected to 
permit the development of power avail- 
able at the falls. Under the original 
plan the falls would have been dry 
during the period of low water. This 
proposal aroused widespread objection 
on the ground that the power develop- 
ment would mar the scenic beauty of 
the river, and the opposition aroused 
was sufficiently strong to threaten the 
development. 

Major Harold C. Fiske, representing 
the Federal Power Commission and the 
Corps of Engineers, has conferred with 
the Governor of Kentucky in regard 
to the new plan, and apparently it 
meets with general approval. The pro- 
posed reservoir will provide for the 
regulation of the water passing over 
the falls so that its beauty will be en- 
hanced greatly during the low-water 
period. In view of these developments 
it is expected that the Federal Power 
Commission will be able to grant the 
application of the Cumberland Hydro- 
Electric Company for the development. 
The requirement as to the release of 
water for the falls during the day will 
be made a condition of the license. 
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Milwaukee Electric Budget 


Capacity of Lakeside Plant to Be 
Enlarged—Program Will 
Require $11,000,000 


Te Milwaukee Electric Railway & 
Light Company and its associated 
companies will embark during 1926 
upon one of the most extensive pro- 
grams of imp.ovement and _ exten. 
sion in their history. To carry it 
out an expenditure of approximately 
$11,000,000 will be made, according to 
the 1926 budget, adopted in Mil- 
waukee on Feb. 17. Much the larger 
part of this amount will go into the 
building of additional generating units, 
electric transmission and distribut‘on 
lines, although $2,000,000 is set asi’e 
for electric railway properties. 

The appropriations will be split up 
between the Milwaukee Electric Rail- 
way & Light Company and its assoei- 
ated utilities in the following man- 
ner: Milwaukee Electrie Railway & 
Light Company, $6,100,000; Wisconsin 
Electric Power Company, owner of 
Lakeside power plant, $2,300,000; Wis- 
consin Gas & Electric Compzny, op- 
erating in Racine, Kenosha, Waukesha 
and a score of smaller communities 
in southeastern Wisconsin, $1,600,000; 
Wisconsin Traction, Light, Heat & 
Power Company operating in Apple- 
ton, $800,000; Badger Public Service 
Company (operating in Elkhart Lake 
and other Sheboygan County communi- 
ties), Peninsular Power Company, op- 
erating in the northern peninsula of 
Michigan, and Milwaukee Northern 
Railway Company, $200,000. 

The greatest single expenditure un- 
der this program will be $2,300,000 by 
the Wisconsin Electric Power Com- 
pany for equipment to increase the 
output of its Lakeside pulverized-fuel 
plant. Two additional generating 
units with a combined capacity of 
37,000 kw. will be installed, boosti g 
the installed capacity of the plant 28 
per cent or: up to 130,000 kw. An out- 
standing feature which will materially 
improve the efficiency of the two new 
generating units will be the introduc- 
tion of 1,200-lb. steam-pressure boilers 
instead of the 300-lb. pressure equip- 
ment now in use. 

The budget sets aside a total of 
$1,325,000 for extensions and improve- 
ments by the North American com- 
panies to their transmission and dis- 
tribution facilities. Of this amount 
$500,000 alone will be required to 
carry out the Milwaukee company’s 
farm electrification program, under 
which it will extend its lines to 2,500 
farms as the first step in a plan to 
bring every farm in its territory 
within reach of its lines. 

In explaining the growth of the 
company’s business during 1925, when 
gross receipts were $24,350,329, Presi- 
dent S. B. Way in his annual report 
to the stockholders asserted that the 
company added 20,000 new electric cus- 
tomers, bringing the total number up 
to 171,696. Approximately 85 per 
cent of all buildings in the territory 
are now using electric service. Sales 
of energy jumped from 424,561,399 
kw.-hr. in 1924 to 516,812,136 kw.-br., 
an increase of 21.73 per cent. ine 
value of the company’s properties 
passed the hundred-million-dollar mark. 
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Programs for Regional Meet- 
ings of A. I. E. E. 


Sectionalized drive is to be the out- 
standing topic at the regional meeting 
of the American Institute of Electrical 
Engineers scheduled for Cleveland on 
Thursday and Friday, March 18 and 
19. Papers to be presented include 
“Blectrification of Paper-Making Ma- 
chines,” by S. A. Staege of the West- 
inghouse Electric & Manufacturing 
Company; “Development of the Sec- 
tional Paper-Machine Drive,” by H. W. 
Rogers of the General Electric Com- 
pany; “Sectionalized Drive,” by R. N. 
Norris of the Harland Engineering 
Company, and “Electrical Refrigera- 
tion,” by Charles F. Kettering, presi- 
dent General Motors Research Corpora- 
tion, Dayton, Ohio. A banquet will 
be held on Thursday evening. 

The preliminary program of the two- 
day regional meeting of the Great 
Lakes District of the A. I. E. E., which 
is to be held in Madison, Wis., on 
Thursday and Friday, May 6 and 7, 
contains the following papers: 


On Rural _ Electrification, 
md Economics,—‘Rural 
Grover C. 


Construction 
Electrification,” 
Neff, Wisconsin Power & Light 


Company; “Important Features of a Suc- 
cessful Plan for Rural Electrification,” 
George G. Post, Milwaukee Electric Rail- 
way & Light Company. 

On Power Transmission and Distribution. 
—‘The Quality Rating of High-Tension 


Cable,” D. W. Roper, Commonwealth ° Edi- 
son Company; “Tests on High-Tension 
Cable,” F. M, Farmer, Electrical Testing 
Laboratories; “The Effect of Internal 
Vacua on Cable Operation,” W. A. Del Mar, 
Habirshaw Electric Cable Company ; ‘Some 
Interconnected System Operating Prob- 
lems,” Frank G. Boyce, Consumers Power 
Company. 


On Co-operation Between the Colleges 


and the Industries in Research.—Papers by 
William E. Wickenden, Society for the Pro- 
motion of Engineering Education; Dean 
A. A. Potter, Purdue University; Benja- 


min F. Bailey, University of Michigan, and 
Edward Bennett, University of Wisconsin. 

_ General—“Behavior of Radio Receiving 
Systems to Signals and to Interference,” L. 
J. Peters, University of Wisconsin. 


Edison Company Seeks to En- 
join Los Angeles Steam Plant 


In an application for an injunction 
filed in the Superior Court Feb. 27 by 
the Southern California Edison Com- 
pany against the Board of Water and 
Power Commissioners of the City of 
Los Angeles and E. F. Scattergood, 
chief electrical engineer of the Bureau 
of Power and Light, the Edison com- 
pany seeks as a taxpayer to restrain 
the board from what it charges is a 
threatened misuse of public funds. 
The complaint is directed specifically 
against the proposal of the Water and 
Power Board to construct at Los An- 
geles Harbor a steam standby plant 
involving an expenditure of between 
$2,500,000 and $3,000,000. The com- 
pany declares that such a plant is 
wholly unnecessary because of the con- 
tract which the city has with the Edi- 
son company to furnish all the elec- 
tricity which the city needs beyond the 
output of its water-power plant, this 
Power contract having been one of the 
Considerations in view of which the 
‘ompany relinquished to Los Angeles 
ts distributing system within the city, 
and that the company, largely for the 
Purpose of carrying out this obligation, 
48 now under way an addition to its 
ong Beach steam plant which will pro- 
Vide 50,000 additional kilowatts on or 
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about July 1. The company says fur- 
ther that any electrical energy pro- 
duced by the proposed city steam plant 
will wastefully duplicate energy al- 
ready purchased from the Edison com- 


pany. 








Racles News 





Watertown Retains Albert Emanuel 
Merchandise Trophy. — Despite the 
handicap of competition from a munici- 
pal plant, the Watertown (S. D.) Pub- 
lic Service Company, of which W. B. 
Voth is the manager, has won the cup 
offered to the subsidiary showing the 
greatest progress in 1925 by the Albert 
Emanuel Company. Watertown won 
with 89 points, Aberdeen (S. D.) being 
second with 54 and Yankton (S. D.) 
third with 50. The Watertown com- 
pany won the trophy for 1924 as well 
and by winning it a second time comes 
into permanent possession. 


Three More Oklahoma Municipalities 
Vote for Electric Service. — Electric 
light and power service will be ex- 
tended to three more municipalities in 
Oklahoma within the next two or three 
weeks, following elections in Ripley, 
Mannsville and Ravia, in which fran- 
chises were granted to the Oklahoma 
Gas & Electric Company. Only one 


Coming Meetings of Electrical 
and Allied Societies 


[A complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see ELECTRICAL 
Wor.Lp, Jan. 2, page 80.] 

Oklahoma Utilities Association—Mayo 
Hotel, Tulsa, March 9-11. E. F. 
McKay, Local Bldg., Oklahoma City. 

Illinois State Electric Association—St. 
Nicholas Hotel, Springfield, March 
17-18. R. V. Prather, 205 Mine 
Workers’ Bldg., Springfield, Ill. 

Wisconsin Electrical Inspectors’ Asso- 
ciation—Madison, March 17-18. A 
Cc. Sehultz, Underwriters’ Exchange 
Bldg., Milwaukee. 

American Institute of Electrical En- 
gineers—Regional meetings: Cleve- 
land, March 18-19; Madison, Wis., 
May 6-7, and Niagara Falls, N. Y., 
May 26-28. F. L. Hutchinson, 33 
West 39th St., New York. 


Middle West Division (and Towa Sec- 
tion), N. E. L. A.—Fort Des Moines 
Hotel, Des Moines, April 7-10. H. M. 
Davis, Fraternity Bldg., Lincoln, 
Neb. 

Southwestern Public Service Associa- 
tion—Galveston, Tex., April 13-16. 
E. N. Willis, 403 Slaughter Bldg., 
Dallas. 

Southwestern Division, N. E. L. A.— 
Galveston, Tex., April 13-16. S. J. 
Ballinger, San Antonio Public Serv- 
ice Co., San Antonio. 

Southeastern Division, N. E. L. A.— 
Pinehurst, N. C., April 27-29. C. M. 
Kilian, 317 Hurt Bldg., Atlanta. 

Nebraska Section, N. E. L. A. 
coln, April 29-30. H. M. 
Fraternity Bldg., Lincoln. 

Missouri Association of Public Utilities 

Springfield, Mo., May 2-4. F. D. 

Beardslee, 315 North 12th St., St. 

Louis. 


Electrical Manufacturers’ Club—Hot 
Springs, Va., May 12-15. W. F. 
Field, Safety Cable Co., New York. 

National Electric Light Association— 
Atlantic City, N. J.,. May 17-21. M. 
H. Aylesworth, 29 West 39th St., 
New York. 

Electric Power Club—The Homestead, 
Hot Springs, Va., May 24-27. S. N. 
Clarkson, Keith Bldg., Cleveland. 
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vote was cast against granting the 
franchise in Mannsville, while in Ripley 
and Ravia the vote was unanimous. A 
total of 109 Oklahoma cities and towns 
will be served by this company when 
these latest municipalities are connected 
to the lines. 


United States to Pay $2,000,000 for 
Muscle Shoals Transformers.—A defi- 
ciency bill about to become a law at 
Washington carries $2,000,000 for the 
purchase of transformers for use at 
Muscle Shoals and for the completion 
of the work on the dam. At the pres- 
ent time transformers belonging to the 
Alabama Power Company are being 
used. That equipment, however, is in- 
tended for another development. Gen- 
eral Taylor pointed out that it would 
be to the advantage of the government 
to own the transformers. This will 
make it possible, he believes, to get 4 
mills a kilowatt-hour for the power in- 
stead of 2 mills, as at present, provided 
authority is given to make a contract 
for six months. 





New Head of Ontario Commission 
Looks for International and _Inter- 
provincial Co-operation.—Addressing a 
meeting at Kitchener, Ontario, recently, 
C. A. Magrath, chairman of the On- 
tario Hydro - Electric Power Commis- 
sion, admitting that the present supply 
of power in the Niagara district would 
be taken up in two years, gave assur- 
ance that there would be no shortage. 
He declared that his endeavor would be 
to serve the people of the province and 
to develop the water powers, particu- 
larly the international and interpro- 
vincial ones, with the co-operation: of 
the United States and the Province of 
Quebec. He, however, stated that it 
would be injudicious at this stage to 
give any details of the plans or hopes 
of the commission. 


University of Georgia Inauguraies 
Lectures on Utility Matters. — The 
fourth of a series of five lectures given 
before the students of the Univer- 
sity of Georgia at Athens by special 
lecturers provided by the Utilities 
Information Committee of the state 
was delivered last week by M. H. Ayles- 
worth, managing director of the Na- 
tional Electric Light Association, his 
subject being the benefits to the state 
from the merger of the Alabama Power 
Company with the Georgia Railway & 
Power Company. The first lecture was 
given by C. Murphy Candler, former 
chairman of the Georgia Public Service 
Commission; the second by L. A. 
Downs, president of the Central of 
Georgia Railroad, and the third by 
George C. Yundt, treasurer of the 
Southern Bell Telephone & Telegraph 
Company. The fifth will be given by 
Preston S. Arkwright, president of the 
Georgia Railway & Power Company. 


Alabama Commission Protesting 
Against Infringement of Its Powers.— 
Protesting against the passage of bills 
now pending in the United States Sen- 
ate which it is claimed propose regula- 
tion by a federal commission of rates 
charged Alabama consumers of electric 
power from Muscle Shoals, the Ala- 
bama Public Service Commission in a 
letter addressed to Senators Heflin and 
Underwood urge that they give the 
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matter consideration and take action to 
protect the people of Alabama and the 
interests of the state. The commis- 
sioners declare that they will resist all 
efforts of the federal government to 
“usurp or exercise powers reserved by 
the state and not authorized by the 
federal constitution, where such action 
relates to matters under the jurisdic- 
tion of the commission.” 





Tenney Company’s Plans for Win- 
ooski River Plant in Vermont.—Plans 
for the construction of a hydro-electric 
plant at Marshfield, Vt., on the Win- 
ooski River, have been announced by 
Charles H. Tenney & Company, Boston. 
This plant will operate under a 360-ft. 
head and include a 5,000-kw. generating 
unit, the electrical equipment to be fur- 
nished by the General Electric Com- 
pany and the wheel by the S. Morgan 
Smith Company. It is planned to con- 
struct 9 33,000-volt line to tie in with 
Montpelier, 22 miles away. The initial 
installation will cost about $750,000. 





Hetch Hetchy Standby Service Asked 
for by Modesto Irrigation District.— 
A request has been made by the 
Modesto Irrigation District upon the 
sity of San Francisco for standby serv- 
ice of part of the electric power gen- 
erated by the city’s municipal Hetch 
Hetchy project, in accordance with the 
terms of the Raker act. The irriga- 
tion district has offered to install a 
step-down station of 9,000 kva. rating 
if the standby service can be obtained 
from Hetch Hetchy and has offered 
to pay for 3,000 kw. at the rate of 
4 mills a kilowatt-hour. 





Illinois City Sells Municipal Plant 
and Becomes Debt-Free.—By the sale 
last November of the municipal electric 
light and power plant of Vandalia, 
Ill., to the Illinois Power & Light Cor- 
poration, that city has been placed in 
the unique position of being entirely 
free from debt and of having, in addi- 
tion, $20,000 surplus in the bank and 
an annual income for ten years of 
$6,000 in electric service. Vandalia has 
about 3,500 population. The municipal 
plant was constructed only five years 
ago. It will remain in service until 
the Illinois Power & Light Corporation 
constructs a high-voltage electric trans- 
mission line from Mulberry Grove. 





Power Commission Drops Opposition 
to Geological Survey Water Resource 
Investigation.—With the elimination of 
language objected to by the Federal 
Power Commission and the Corps of 
Engineers, these agencies no longer 
object to the legislation proposing an 
inventory of water resources by the 
Geological Survey. As __ originally 
worded it was thought that the language 
would permit of an enlargement of the 
functions of the Geological Survey at 
the expense of the Federal Power Com- 
mission and the Corps of Engineers, 
and protests were made by the Secre- 
tary of War, General Harry Taylor, 
Chief of Engineers, and other spokes- 
men of opposing bodies. It was charged 
by them that the bill would duplicate 
effort, injure hydraulic engineers and 
delay water power. The bill has the 
support of the American Engineering 
Council, 
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Transfer H. B. Whiteman from 
Chattanooga to New York 


Harold B. Whiteman, commercial 
manager of the Tennessee Electric 
Power Company, who has been identi- 
fied for the last eight and a half years 
with the operating department of that 
company and its predecessor, has re- 
signed his post at Chattanooga to accept 
one with Hodenpyl, Hardy & Company, 
New York, who operate the Tennessee 
Electric, as assistant to B. C. Cobb and 
T. A. Kenney, newly elected president 
and vice-president of the Chattanooga 
utility. 

Mr. Whiteman was graduated from 
Amherst College in 1912 and entered 
the employ of the Columbus (Ohio) 
Railway, Light & Power Company in 
its railway department. He removed 
to Chattanooga in 1913 and spent a 
year with the local utility, subsequently 





H. B. WHITEMAN 


becoming connected with the East St. 
Louis (Ill.) Railway & Suburban Com- 
pany and the Nashville Railway & 
Light Company, being eventually made 
secretary and treasurer of the latter. 
In 1917 he was made assistant general 
superintendent of the Chattanooga 
Railway & Light Company in the oper- 
ation of its railway, lighting and power 
departments. In 1920 he was also 
made assistant general superintendent 
of the Tennessee Power Company, and 
he retained this title with the Ten- 
nesee Electric Power Company upon its 
organization in June, 1922. In 1924 he 
became commercial manager. 

Mr. Whiteman will give much time to 
operating problems of various utilities 
in Michigan, Ohio, Indiana and Illinois 
with which Hodenpyl, Hardy & Com- 
pany are identified. Mr. Whiteman has 
served on various committees of the 
National Electric Light Association and 
its Southeastern Geographic Division. 

———_@—————_ 


John M. Orr, who has been connected 
with the United Electric Light Com- 
pany, Wilmerding, Pa., for the past six 
years, has been elected assistant gen- 
eral manager of the company. A na- 
tive of Denver and a graduate of the 
Carnegie Institute of Technology, 
Pittsburgh, Mr. Orr entered the em- 


ploy of the Duquesne Light Company, 
which he served in various departments, 
He joined the United organization in 
the spring of 1920 as contracting 
agent. 

— 


Ralph J. Ritchie Made Operating 
Manager 


Ralph J. Ritchie, operating vice- 
president of the Jersey Central Power 
& Light Company, southern division, 
has been transferred to the New York 
office as operating manager of the 
Fitkin Utilities under the management 
of the General Engineering & Manage- 
ment Corporation. Mr. Ritchie’s new 
assignment is a promotion for merito- 
rious service in the field. To him was 
assigned the difficult and necessarily 
slow-moving task of consolidating the 
various properties which now compose 
the Jersey Central southern group. He 
had been a year and a half in the terri- 
tory engaged in this important task. 

As operating manager Mr. Ritchie 
will have reporting to him the super- 
visors of the group divisions of Fitkin 
utilities. His broad experience in all 
phases of the public utility industry 
qualifies him for this task. 

—_@——_ 


H. W. Young, president of the Delta- 
Star Electric Company, Chicago, sailed 
March 6 on the Berengaria for a six 
weeks’ trip to England, France and 
Italy. 

H. Hobart Porter, president of the 
American Water Works & Electric 
Company, sailed for Europe Feb. 27 
aboard the Conte Biancamano of the 
Lloyd Sabaudo Line. 


Philip G. Gossler, president and 
chairman of the board of directors of 
the Columbia Gas & Electric Company, 
sailed for Nassau, Bahamas, Feb. 26 
aboard the Munson liner Munargo. 


W. A. Waters, resident electrical 
engineer of the Manawatu-Oroua Elec- 
tric Power Board, Palmerston North, 
New Zealand, will sail from Vancouver, 
B. C., March 10 after about a month’s 
visit in the United States and Canada. 


Albert H. Purdy, for twenty years 
general superintendent of the Topeka 
Edison Company, has been made pur- 
chasing agent for all holdings of the 
Missouri Power & Light Company and 
the Kansas Power & Light Company, 
according to an announcement by A. M. 
Patten, vice-president and general man- 
ager of the Kansas Power & Light 
Company. Mr. Purdy’s headquarters 
will be in Kansas City, Mo. Mr. 
Purdy’s service in the power and light 
industry began more than 35 years 
ago, when he became associated with 
the Edison Electric Illuminating Com- 
pany, now the Topeka Edison Company. 

L. P. Fessenden, who has been chief 
engineer and superintendent of the 
Sheboygan (Wis.) central station since 
1912, has been selected to succeed E. 
M. Hervey as manager of the po 
erties of the Wisconsin Power & Ligh 
Company in that city. Mr. Fessen 
den’s responsibilities at the same time 
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will be widened to include the district 
managership of all the properties of 
the company in Sheboygan, Plymouth 
and all Sheboygan County. His long 
experience in power-plant operation, 
dating back to 1892, fits him to perform 
ably the duties in this larger field of 
endeavor. 

A. Bolzani, managing director of the 
Elektrowerke Aktiengesellschaft, Ger- 
many, sailed for Europe Feb. 26 after 
spending six weeks in the United 
States. He reports great possibilities 
for electrical development in Germany 
and a present trend toward a super- 
power wholesale system. 


Harvey C. Couch of Pine Bluff, Ark., 
president of the Southern Power & 
Light Company, holding company for 
the Arkansas Light & Power Company, 
the Mississippi Power & Light Com- 
pany, the Louisiana Power Company, 
the Louisiana Power & Light Company 
and the Pine Bluff Company, has been 
declared Pine Bluff’s most useful cit- 
izen and has received the Chamber of 
Commerce good citizenship award of 
1925. Mr. Couch’s selection was made 
from a total of nine nominees by a com- 
mittee of judges composed of the heads 
of civic clubs and organizations. The 
award was made to Mr. Couch on the 
ground of his great and untiring efforts 
for the development of Pine Bluff and 
the State of Arkansas, particularly with 
reference to electrical power develop- 
ments. 





Obituary 


Joseph L. Frazier, electrical engineer 
and manager of the electrical engineer- 
ing department of the Hendrie & 
Bolthoff Manufacturing & Supply Com- 
pany of Denver, died Feb. 23 after an 
operation for appendicitis. Many power 
plants for lumber companies, mining 
concerns and manufacturers in Colo- 
rado, New Mexico, Wyoming, Arizona 
and the Dakotas were designed and 
erected under his supervision. He was 
a member of the A.I.E.E. 


Waldo G. Paine, vice-president and 
general manager of the Spokane & 
Eastern Railway & Power Company, 
died at his home in Spokane on Feb. 20 
from a sudden heart attack, after re- 
turning from a business trip to Chi- 
cago. Mr. Paine became associated 
with the Blackwell interests in 1903 at 
the time the electric interurban lines 
were built out of Spokane. 


Thomas G. Whaling, vice-president of 
the Westinghouse Lamp Company, died 
suddenly at the Fifth Avenue Hospital, 
New York, March 1. Mr. Whaling en- 
tered the employ of the Westinghouse 
Lamp Company in 1906 as assistant to 
the manager and held the successive 
Positions of sales manager, assistant 
general manager, general manager and 
Vice-president. He was widely known 


In the electrical industry as one of the 
pioneers and early leaders in the lamp 
Industry. Mr, Whaling was a native of 


Milwaukee and a graduate of Yale 
(Sheffield) class of 1900. Previous to 
IS association with the Westinghouse 
Company he was connected with the 
Milwaukee Electric Company in the 
manufacture of dynamos and motors as 
Secretary and treasurer. 
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Commission 
Rulings 





Action of Arizona Municipalities in 
Acquisition of Power Plants Is Not 
Under Commission Jurisdiction. — A 
decision of the Arizona Corporation 
Commission in a case concerning the 
Miami City Power & Water Company 
declares that a municipal corporation 
in Arizona has full power to engage in 
the operation of utilities municipally 
owned or controlled, power to issue 
bonds for the acquiring of utilities and 
power to lease for a stipulated rental, 
provided that such rental contract shall 
reserve to the municipal corporation 
the option to purchase. Therefore, it 
was concluded, the commission has 
power to go beyond records of the com- 
mon council, even if it were not pro- 
hibited directly by the constitution 
from attempting to supervise the acts 
of a municipal corporation. The commis- 
sion held that, the Legislature having 
conferred upon municipal corporations 
the powers specified, the commission 
in cases where the legal procedure 
has been followed by the properly con- 
stituted authorities of a town is without 
jurisdiction to alter, modify or dis- 
approve a lease and option to purchase 
entered into by the municipality. 





Desirability of Interconnecting Hydro 
and Steam Plants.—In granting to the 
New England Power Company permis- 
sion to construct a transmission line 
from Millbury to the substation of the 
Edison Electric Illuminating Company 
at Medway, Mass., the Massachusetts 
Department of Public Utilities said: 
“The petitioner has _ hydro - electric 
plants on the Connecticut and Deer- 
field Rivers in both Massachusetts and 
Vermont. Because of the variableness 
of the waterfall, the economical opera- 
tion of hydro-electric plants requires 
an interchange of power with steam- 
generated power plants. There is an 
interconnection at the present time be- 
tween the petitioner and the Narragan- 
sett company of Rhode Island and also 
with the Edison company at Framing- 
ham and Clinton. In order to 
maintain proper operation, to make 
efficient use of reserve capacities and 
to provide for proper interconnection 
and a proper balance as between steam- 
generated and hydro-generated power, 
further connections are necessary on 
the part of the petitioner with steam- 
generating companies. A further inter- 
connection of this sort is of benefit to 
users of power and is also of great 
value in case of any emergency which 
might arise. It would seem, therefore, 
that this proposed line is necessary in 
order to provide adequate, dependable, 
efficient and economical service.” 





Increase of Minimum Charge De- 
fended.—The New Jersey Board of Pub- 
lie Utility Commissioners in settling a 
complaint against the Atlantic City 
Electric Company because it increased 
its minimum service charge from 50 
cents to $1.50 a month said: “The 
company has submitted statements that 
the new tariff as a whole will reduce 
its annual revenue in the territory 
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served upward of $110,000 per annum, 
a proportionate amount of such reduc- 
tion being in Hammonton, and that all 
individual rates in Hammonton are re- 
duced, the only increase being in the 
minimum bill to be rendered under such 
reduced rates. The board considered 
the subject of minimum charges in an 
opinion dated Jan. 16, 1912, long before 
the present era of high prices super- 
vened and determined, among other 
things: First, that the exaction of a 
minimum charge is a reasonable rule 
or regulation for an electric lighting 
company to make; second, that the 
making of this charge by the month is 
just and reasonable and is really more 
equitable than if the charge were made 
by the year; third, that a charge of $1 
per month ‘per plant or installation’ is 
just and reasonable, but that a charge 
of $1 per meter is excessive where 
more than one meter is installed. A 
minimum charge of 50 cents per month 
per meter, however, is not excessive or 
unreasonable for each additional meter 
installed on the same premises, for the 
same customer, supplied through the 
same service.” 








Recent Court 
Decisions 





Using Unmetered Service Knowingly 
Is Fraud Whether User Installed 
Fraudulent Device or Not.—In State 
vs. Lee the claim was made that the 
defendant, charged with burning gas 
which had not passed through the sup- 
ply company’s meter, should be ac- 
quitted if it were shown that the fraud- 
ulent connection was made by some one 
else without his knowledge. The Su- 
preme Court of Missouri held that 
fraud was established when it was 
shown that the defendant knew about 
the connection and had burned gas for 
eighteen months without reporting the 
facts or offering to pay for it. (278 
S..W. Tiz,)* 


No Obligation on Commission to Give 
New Hearing in Case Remanded by 
Court.—The Wisconsin Supreme Court 
held, in Milwaukee Electric Railway & 
Light Company versus Railroad Com- 
mission, that where, on notice of dis- 
satisfaction concerning the issuance by 
the commission of a certificate of public 
convenience and necessity, the Circuit 
Court remanded the matter for recon- 
sideration to the commission, the com- 
mission was not required to give no- 
tice of further hearings or to hold fur- 
ther hearings in such reconsideration. 
“Nothing was to be gained by further 
hearing;” the court said. “Arguments 
had been submitted to the commission 
by counsel for the objectors, basing 
their objection to the certificate on the 
evidence they had adduced before the 
commission, and no further argument 
would have been helpful to the com- 
mission in rendering its decision. It 
should be remembered that this was 
not a common-law proceeding. The 
commission exercised purely statutory 
jurisdiction and was required only to 
give the notice provided by statute. 
This it did.” (206 N. W. 201.) 


*The left-hand numbers refer to the volume 
and the right-hand numbers to the page of 
the National Reporter System. 














528 


Financial and 





Market Sweeps Downward 


Utility Issues Suffer in Bear Move- 
ment More Severe than Any 
Since Year Ago 


N THE final period of February a 

bear movement developed in stocks 
that gained momentum until by Tues- 
day of the present week the great 
majority of active speculative issues on 
the New York Stock Exchange were 
off from 15 to 40 points from their 
peaks for the year and the majority 
power and light stocks had reached the 
lowest prices of 1926 to date. While 
money conditions have undergone no 
fundamental change, the banks have be- 
come somewhat more discriminating in 
their selection of collateral, and in 
throwing out loans formerly accept- 
able many utility speculators have been 
obliged to unload stocks. 

On Thursday the market rallied and 
conspicuous among the strong features 
were the public utilities. Authorities 
believe that on the preceding days the 
bottom had been reached for that type 
of security. 

One of the most spectacular declines 
in the whole list has been that of 
United Gas Improvement, which has 
dropped from its 1926 peak of over 
144 to 85, and of Southeastern Power 
& Light common, which likewise has 
fallen from its 1926 peak around 46 to 
a level nearer 30. Both of these issues 
are mentioned, not because they were 
the heaviest losers, but for the fact 
that both companies are recognized for 
the soundness of their managements 
and the stocks of both recently had en- 
joyed notable advances. In the best 
informed circles it is felt that the re- 
cent break in prices reflects no change 
in the industry but a correction of a 
technical condition in the market that 
had been long gathering. 

American Gas & Electric lost about 
16 points, American Light & Traction 
about 31, Middle West Utilities 15, 
Southern California Edison 5, United 
Light & Power A 43, and Washington 
Railway & Electric 17. Losses of about 
12 points were suffered by Common- 
wealth Power Corporation and 7 points 
by Consolidated Gas Company of Balti- 


more. 
——_——_—— 


New Capital Issues 


The Philadelphia Electric Power Com- 
pany, a subsidiary of the Philadelphia 
Electric Company, floated a thirty-six- 
million-dollar issue of 54 per cent first 
mortgage gold bonds, dated Feb. 1) 
1926, and due Feb. 1, 1972. These 
bonds were priced at 100 and interest, 
yielding 54 per cent. The company and 
its Maryland subsidiary, the Susque- 
hanna Power Compariy, own a site near 
the mouth of the Susquehanna River 
on which they will build a hydro-elec- 
tric power plant. Proceeds of these 
bonds will be applied toward the cost 
of the initial development. 

A substantial offering was made by 
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the Virginia Public Service Company 
in the form of first mortgage and re- 
funding twenty-year 54 per cent gold 
bonds, series A, totaling $11,500,000. 
These bonds were priced at 97 and ac- 
crued interest, to yield about 5.75 per 
cent. Proceeds are being used for and 
in connection with the merger and ac- 
quisition of several properties. 

The Seattle Lighting Company, which 
last week issued gold debenture bonds 
amounting to $1,500,000, participated in 
this week’s financing to the extent of 
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$2,000,000 in the form of 7 per cent 
cumulative preferred stock. 

During the past week the Kentucky 
Utilities Company made a new offering 
of first mortgage lien 5 per cent gold 
bonds, series G, at 94% and interest, 
yielding 5.35 per cent. These bonds, 
dated Feb. 1, 1926, and maturing Feb. 
1, 1961, are secured by a direct first 
mortgage upon all of the fixed prop- 
erties, rights and franchises now 
owned by the company. The new 
financing involved a total of $4,000,000. 





Consolidated Gas Reports Record Year 


Earnings of $6.98 a Share on Common Stock, After Liberal 
Deductions, Reveal Sound Investment Position of 
Securities on Company’s List 


By PAUL WILLARD GARRETT 
Financial Editor New York Evening Post 


| amine cn ag in 1884 or only two 
years after the opening of the Pearl 
Street station, the Consolidated Gas 
Company of New York has enjoyed a 
growth that reaches back to the birth 
of the electrical industry itself. To 
what great proportions the utility has 
risen may be seen from the annual 
report for 1925, which shows fresh 
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Gross EARNINGS oF CoNSOLIDATED Gas 
CoMPANY SHOW CONSISTENT 
GROWTH 


high records in the volume both of the 
electric and gas business. Sales of 
Consolidated Gas Company and its 
affiliated gas companies last year 
totaled 41,772,241,100 cu.ft., and sales 
of the affiliated electric companies 
aggregated 1,828,792,601 kw-hr. of 
energy. 

Of particular interest is the increased 
electrical output of companies that 
serve highly concentrated areas where 
territorial expansion does not figure so 
much perhaps as growth that comes 
from increased load. Consolidated Gas, 
for example, has swollen its sales of 
energy handsomely in the last year or 
two through a wider adoption by its 
customers in New York City of new 
electrical services. Its own campaigns 
to sell household appliances have con- 
tributed to that end. 


Gross earnings of the system in 1925 
were $134,397,691, which compares 
with $126,459,961 for the year before 
and gives Consolidated Gas first rank 
in point of size among all utilities of its 
kind in the world. That the recent 
annual report showed earnings of $6.98 
a Share for the common stock, whereas 
in 1924 $7.48 had been reported, does 
not indicate a step down in the quality 
of this unique investment issue. On 
the contrary, despite these figures, the 
common stock is in better investment 
position than it was in the year that 
the larger earnings per share were re- 
ported. It will be noted that gross 
earnings were substantially higher in 
1925 than in 1924, but the company de- 
ducted relatively more last year for 
operating and non-operating expenses, 
including retirement expenses and 
taxes. Thus in 1925 such deductions 
from gross were $97,345,841 as against 
$90,963,271 in 1924, and even then net 
earnings reported available for fixed 
charges were larger last year than be- 
fore, or, to be specific, were $37,051,850 
in 1925 as against $35,496,689 in 1924. 
But it must be remembered that early 
in 1925 the company’s fixed charges 
were substantially increased through 
flotation of a fifty-million-dollar bond 
issue, its only funded debt, thus increas- 
ing the charges ahead of the relatively 
small issue of cumulative preferred 
stock ($15,000,000 of 6 per cent shares 
with a par value of $50) and the 
3,600,000 shares of no-par- value 
common. 

Investors who do not know how 
heavily utility companies are taxed by 
the various jurisdictions nowadays 
should read the following extract from 
the annual report of the Consolidated 
Gas Company in explanation of its ow? 
operations for 1925: f 

“The taxes thus paid on account 0 
gas and electric properties and opera: 
tions comprised nearly 15 per cent © 
the entire operating expenses nt 
amounted to 11.70 cents per 1,000 cute 





MaRcH 6, 1926 


of gas sold in 1925 by the affiliated 
companies and to more than 0.5 cent 
per kilowatt-hour of electrical energy 
sold by the affiliated companies.” 

An analysis of the combined balance 
sheet of the system reveals assets in 
land, plant and equipment alone of 
$601,388,797, against which capital 
stock outstanding of the Consolidated 
Gas Company and its affiliated com- 
panies amounts to only $234,012,757 and 
funded debt to $200,497,790. 





Twenty-Million-Dollar Italian 
Loan Floated 


Public offering was made last week 
of Italian Public Utility Credit Insti- 
tute external 7 per cent secured sink- 
ing-fund gold bonds amounting to 
$20,000,000, the price being 93 and 
interest to yield over 7.60 per cent. 
The institute was organized less than 
a year ago for the purpose of making 
loans to assist in the development of 
Italian public utilities, and it operates 
under the supervision of the Minister of 
Finance of the Italian government. 

These bonds will be direct obliga- 
tions of the institute and will be secured 
by closed first mortgage obligations 
covering certain properties of six im- 
portant Italian groups operating pub- 
lic utilities. The plants to be covered 
by the mortgages have an aggregate 
installed capacity of approximately 
361,000 hp., together with 2,200 miles 
of transmission lines, in addition to 
‘distributing lines and 76 principa! sub- 
stations. These installations include 
some of the most important hydro- 
electric plants in Italy. The borrowing 
companies include the Societa Idro- 
elettrica Piemonte, Societa Elettricita e 
Gas di Roma, Societa Elettrica del Val- 
darno, Societa Ligure Toscana di Elet- 
tricita, Societa Italiana di Elettro- 
chimica and Societa Acciaierie e Fer- 
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Dividends Declared 
Per When Per When 

Name of Company Cent Payable Name of Company Cent Payable 
American Public Utilities, cl. A..... .50 Mar. | | Niagara Falls Power, pf............ 433 Apr. 15 
Asheville Power & Light, pf....... - $1.75 Apr. 1 | Niagara, Lockport & Ont. Pwr., com .50 Apr. 1 
Baton Rouge Elec.,com..........+ -624 Mar. 1 | Niagara, Lockport & Ont. Pwr., pf... 13 Apr. 1 
Blackstone Valley Gas & Elec.,com. $1.25 Mar. 1 | North American Co., pf............ 14 Apr. 1 
Carolina Power & Light, pf......... 1.75 Apr. 1 | North American Co.,com.......... 23 Apr. 1 
Chicago Fuse Manufacturing....... .624 Apr. 1] Northern Ohio Trac. & Lt., 6% pf... 1} Apr. 1! 
Cities Service, com.*...........+06 Apr. 1 | Northern Ohio Trac. & Lt.,7% pf... 13 Apr. 1 
Cities Service, com. f...........++- Apr. t]| Northern States Power, pf......... Ii Mar. 1 
Cities Service, pf. and pf. B*....... Apr. 1! | North rn Texas Elec.,com......... $1 Mar. 1 
City Power & Light, Ist pf.A....... $1.75 Apr. 1 | Northern Texas Elec., pf........... 3 Mar. 1 
Cleveland Electric Illum.,6% pf.... 14 Mar. | | Northwestern Public Service, pf..... 1 Mar. 1 
Consolidated Gas, N. Y.,pf........ li May | | Oklahoma Gas & Elec., pf.......... if Mar. 15 
El Paso Electric,com.............- $1.25 Mar. 15 | Penn-Ohio Edison, pr. pf........... i Mar. 1 
Electric Power & Light, pf........- $1.75 Apr. 1 | Pennsylvania Water hese heveuaue 2 Apr. 1 
Engineers Public Service, pf........ $1.75 Apr. 1 | Portland Elec. Power, Ist pf........ 3 Apr. 1 
General Electric,com............. 2 Apr. 15 | Portland Electric Power, pr. pf....- Fi Apr. 1 
General Electric, special........... .15 Apr. 15 | Quebec Power, com..............- ii Apr. 15 
GeneralGas & Elec.,com.cl.A..... .373 Apr. 1! | Quebec Power, pf................- a Apr. 15 
GeneralGas & Elec., $8 pf.,cl.A.... $2 Apr. I | Shawinigan Water & Power........ 2 Apr. 10 
General Gas & Elec., $7pf.,cl.A.... $1.75 Apr. 1 | Southern Colorado Power, pf....... i Sn. 15 
GeneralGas & ee. peel. Bs. cc $1.75 Apr. 1] Tri-State Utilities, com.*.......... j Mar. 10 
Georgia Ry. & Elec.,com.......... 2 Feb. 20 | Turners Falls Power & Elec.,com... 2 Mar. 31 
Interstate Power, pf............... $1.75 Apr. 1] Turners Falls Pwr. & Elec., employ- 
Kansas City Power & Light, pf. A... $1.75 Apr. 1 DI ood coc veucss oneeed -20 Mar. 31 
ae Hydro-Elec., pf......... $1.75 Mar. 20 | Utilities Power & Light, com. cl. A. . 30 Ape. | 
Laclede Gas Light, com............ Mar. 15 | Utilities Power & Light, com. cl. B. . -25 Apr. J 
Louisville Gas & Elec., cl. A & B com 433 Mar. 25 | Utilities Power & Light, pf......... $1.75 Apr. 1 
Middle West Utilities, pr.In........ Mar. 15 | Westinghouse Elec. & Mig. com.... $1 Apr. 30 
Minnesota Elec. Dist.,com.*....... Mar. 10 | Westinghouse Elec. & Mfg., pf...... $1 Apr. 15 
Montana Power, com...... Apr. 1] Winnipeg Elec., pf..............+. 1 Apr. 1 
Montana Power, pf............... Apr. 1] Wisconsin Public Service, pf........ a Mar. 1 
National Power & Light, pf Apr. 1 | Worthington Pump & Mach.,cl.A.pf I} Apr. 1 
National Public Service, cl. A com... 40 Mar. 15 | Worthington Pump & Mach.,cl.B,pf 14 Apr. 1} 
Nebraska Power, pf............++- 13 Mar. 1 | Yadkin River Power, pf............ $1.75 Apr. 1 
Niagara Falls Power,com.......... -50 Mar. 31 * Monthly. ¢ Payablein common stock. 








riere Lombarde. The proceeds of this 
issue will be advanced by the institute 
to these companies for the purpose of 
developing hydro-electric properties 
and reducing obligations contracted for 
such purposes, 

——_~——_——— 

Columbia Gas to Increase Common 
Stock—On April 13 the stockholders 
of the Columbia Gas & Electric Com- 
pany will vote on increasing the au- 
thorized common stock (no par value) 
from 1,500,000 shares, all outstanding, 
to 2,000,000 shares. According to a 
statement made by President Philip G. 
Gossler this authorization is deemed ad- 
visable because it will provide desirable 





flexibility in the handling of the com- 
pany’s financial requirements and divi- 
dend policy. 





Public Service Company Issues An- 
nual Report.—Twelve months of steady 
growth and prosperity are reviewed in 
the annual report of the Public Service 
Company of Northern Illinois for the 
year of 1925, recently issued. Gross 
operating revenues for the year were 
$20,646,820, an increase over 1924 of 
$2,642,916, or 14.68 per cent. Operat- 
ing expenses were $12,210,152, leaving 
net operating revenue of $8,436,668. 
Taxes were $1,575,000 and net operat- 
ing income $6,826,263. Other income 





Security Issues of Electric Service Companies in February 





Amount 
Name of Company of Issue 

Standard Gas & Electric Co.......... $7,500,000 
National Power & Light Co.......... 10,000,000 
Central Public Service Co............ 500,000 
National Public Service Corp......... 1,250,000 
Centralia Power & Light Co. (Wash.) . 100,000 
North Boston Lighting Properties. .... 1,500,000 
Union Electric Light & Power Co..... 4,000,000 
American Public Service Co.....eee0¢ 2,500,000 
Atizona Edison Co.........e00% sone 2,000,000 
Electrical Securities Corp.......+se+: 1,000,000 
Western United Corp......ssseeeees 3,000,000 
Alabama Power Co....ccccccccccces 5,000,000 
Public Service Co. of Northern Illinois —_ 7,500,000 
Illinois Power & Light Corp......+++. 2,000,000 
me LASRMIIE MDS cise cbabesees 1,500,000 
ughes Electric Co. (No. Dak.) ....0 425,000 
Empire Power Corp. (N. ¥.)...++++++ 6,919,000 
Total seeeces Cee eee reese eeereeee $56,694,000 

=— 





Per 
Period Interest Cent 
Years Class Purpose Rate Price Yield 
25 Gold debentures......... +eeeeee To pay indebtedness incurred in acquisition 
of a controlling interest in other utilities. 6 973 6.20 
Cumulative preferred stock...... To finance new construction and for other 
COUPOCRIGS PUNPOGNR. « occcccccccccsccccs 7 100 7 
20 ~=First lien collateral trust gold 
Ts SOUR Se akc wnes t,he seddce dora e can eel ecaenl 6 99 6.08 
Cumulative preferred stock, series A To pay partially for properties recently 
acquired and for additional working 
GEN crcdde ee Dhaene ise. cunt cee 7 95 7.37 
1-5 ‘First (closed) mortgage serial gold 
Was 6 cduccccadeanscsneees To retire indebtedness incurred in making 
necessary installations and to provide 
IS Sr Terre 6 100 6 
DS Gees kc dsc ccs ccedeeenscs To take up stock of subsidiaries and for re- 
NER EE SE a eee 4) 98.60 5 
cee Cumulative preferred stock...... Acquisition of Keokuk plant............. 6 100 6 
16 —‘ First lien gold bonds, series C.... For refunding, to partially reimburse the 
company for improvements and exten- 
sions and for other corporate purposes... 5 93 5.65 
19 First mortgage sinking-fund gold 
OW Rion ic Kins ren evnd, a tnmcdsnteudiunabounbesdeaeen eden tui 8 97} 6.22 
30 §©Collateral trust sinking-fund gold 
RN Sees. ak 343 eco case enae’ Tadendadawneeeter ep dares stasenrwens We 5 964 5.23 
29 ~=Sinking-fund collateral trust gold 
ies MIA oc is crlde cd Baud For acquisition of Western United Gas & 
Electric Company and for other corporate 
POI aki vaca scndiecsecdscéince¥eded 6} 994 6.53 
25 ~+=«*First mortgage lien and refunding 
EN ica aed ava maiewe Ge OO COR io bcs cs cena ceded nd deeega ta 98 5.14 
40s‘ First lien and refunding mortgage 
gold bonds, series C........... Additions and extensions......... eottagee- ull 984 5.08 
..- Cumulative preferred stock...... Additions and improvements........ eae 24 100 7 
10 Sinking-fund gold debenture bonds Refunding..............eeeeeeeees Jegnce SO 98 6.25 
20 ~=First mortgage sinking-fund gold 
a ee ee To reimburse for expenditures for the 
acquisition of additional properties, for 
construction and for extensions. ....... 55 99 5.60 
.s- Cumulative preferred stock...... To acquire common stock of other utility... 6 934 6.40 


<< oO eee 
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was $800,620, making a gross income 
of $7,626,884. Deductions from this 
were $616,955, leaving a balance of 
$7,009,928. The company’s service was 
extended to 33,129 new customers dur- 
ing the year, and it had on its books at 
the close of the year 316,758 customers. 

Total sales of electricity during the 
year were 487,228,680 kw.-hr. against 
372,221,963 kw.-hr. in 1924. Sales of 








ELECTRICAL WORLD 


electrical energy for residential and 
commercial lighting were 87,395,657 
kw.-hr., an increase of 17.7 per cent. 





Central Illinois Public Service Com- 
pany Increases Capitalization—At the 
annual meeting of stockholders of the 
Central Illinois Public Service Company 
held at Springfield, Ill., Feb. 24 the reso- 
lution of the board of directors was 


Stock and Bond Quotations of Electric Light ai Power and 


(Prices on New York stock market unless otherwise noted. 
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Bid Price Bid Price 
Companies Saturday Low High Companies Saturday Low High 
Feb. 27 1926 1926 Feb. 27 1926 1926 
Cons. Gas, Elec. Lt. & Pwr. of Balti 
STOCKS ORME oc es res e109} 108} 110 
A P Cons. _ Elec. Lt. & Pwr. of Balti.. 
ee are. Be a i ee a oo i do vn ab chee kaetes ell5zy 110) 115} 
NE ed oe oars ren acta hho 78 71: = 844 Cons. Ens, Elec. Lt. & Pwr. of Balti. 
Adirondack Pwr. & Lt.—7% pf..... MOOS. sine. cess EE SRR Ra ieee emcee e128 124 128? 
Adirondack Pwr. & Lt.—8% pf. 109 108 110 | Cons. Bis, Hieo. Lt. & Pwr. of Balti. 
Adirondack Pwr. & Lt., com. —50...m 75 31 n 98 DM | ons n.0.4:.0. o/s unio tase e 52k 45 574 
BE ME oo ek 5 isaac or hnenene k104} -.-+ | Cons. Uuilities of Dela., 7% pf......m 85 m 80 mn 84 
Allis-Chalmers Ts sat buwe she 109 199° 110 Consumers Pwr., 6% pt et ere 97 95 98 
Allis-Chalmers Mfg., com........... & 83 83} 944 | Consumers Pwr, 6.6% pf.......... 103. 101} 103} 
Aluminum Co. of Amer., com...... k 70 544 76 Continental Gas & Elec., 7% pte. pf 100 di eae 
Aluminum Co. of Amer. new, pf.... & 98} .... ... | Continental Gas & Elec., 7% pr pf. k 98 ek fore 
Amer. & Foreign Pwr., pf. 25% pd... 1125 127} 132 | Continental G.&E., com.—no par.... 145 143 150 
Amer. & Foreign Pwr., 7% pf.—nopar k 95 91% 98 | Crocker Wheeler, com............. 18 14 19 
Amer. & Foreign Pwr., com.—no pat k 29} 28} 42%] Crocker Wheeler, pf............... 50 50 55 
Amer. Bosch Magneto, com—no par k 25) 25 34 
Amer, Brown Boveri, Elec......... & 40 36 48 Datuas PWR. & LT., 7% pf..... 103 102 104 
Amer. Brown Boveri Elec. pf...... 933? 93 97% | Dayton Pwr. & Lt., 6% pf......... 97) 95 97 
Amer. Eiee DOE, Thins ore ce sacs c103. 1013 105 | Dayton Pwr. & Lt., com........... m420 nl80 460 
Amer. Gas & Elec., 6% pf.—no per. i 946 92) 955 | Detroit Edison, MS ac kesna cs k132 131 —Ss«1418 
Amer. Gas & Elec., com.—no par... k 81 79i 99% | Dubilier Condenser & Radio, com. 
Amer. Lt. & Trac., 6% pf.......... r108 108 116} ee I a os a ay k 6} 6} ll 
Amer, Lt. & Trac., com............ k231 230 63 Dubuque Eiec., 6% Jer Rep 95 93 97 
Amer, Pwr. & Lt., 6% pf.......... k 94 934 96 | Duquesne Lt., 7% of Fearn astened hie 112} 112} 114 
Amer. Pwr. & Lt., com.—no par.... k 59} 59} 79% 
Amer. Pub. Serv. 7% Df......... DN ‘cce> nose LE AO ee... MR wsee ence 
Amer. Pub. Serv., com............ 47 45 80 | Eastern New York Util., com...... ae? wae se 
Amer. Pub. Utilities, 4% pf........ E88  .... .... | Rastern States Power.............. WE o60e! > een 
Amer. Pub. Utilities, 6% Pf........ 89 85 86 | Eastern States Pwr.,pf.with warrantsm120  .... .... 
Amer. Pub. Utilities, 7% pf........ E90  .... .... | Eastern States Pwr., pf. without 
Amer. Pub. Utilities, com.......... 80 80 &2 a ae Weed 
Amer. States Sec., A are 8 -o+ coe | Bastern Tex. Elec., 7% pf.......... 4 ae 
Amer. States Sec. B............... B 43 .... .... | East. Tex. Elec., com.—no par...... k 96 i lt cake 
Amer. Superpwr., pf.—25.......... 25; 25 26% | Edison Elec. Ilium. of Boston, com.. 4232 207 250 
Amer. Superpower, pf............. 92 93 94. | i. Paso Elec., com.—no par....... k 90} 85 91} 
Amer. Superpwr., Class A—no par.. F 31} 31t 37%] E. Paso Elec. pf.................. "=r ps: 
Amer. Superpwr., Class B—no par.. F 31} 30% (39 | Elec. Bond & Share, 6% pf........ 1105 103} 1073 
Amer. Wtr. Wks. & Elec., 7% pf... 101 1024 108%] ©. Rad. & Share Sec., com.—no par.. | 66 654 86 
Amer. Wtr. Wks. & Elec., com.—20. k 59} 58 74 Elec. Investors, 6% pf.—no par.... 93 92> 95 
Anaconda Copper.............0665 k 46} 453 51 Elec. Investors, com.—no par...... k 52 49; 74% 
Appalachian Pwr., 7% pf.......... 101 99 101 | Elec. Investors, 10% pd. receipts... 38 ....  .... 
Appalachian Pwr., Ist pt. 7% Sicices ee 99 «101 Elec. Pwr. & Lt., ctfs, pf........... k 95 91} 974 
Appalachian Pyr., com,. ss na a 80 80 83 | Biec. Pwr. & Lt., ctfs., 40% pd..... 1053 1054 115 
Arizona Pwr., ee. re k 79 ‘ae° ‘agi | Elec. Pwr. & Lt., ctfs. full pd....... 109 107- 110} 
Arizona Pwr., com........... bk 27 27 35} | Elec. Pwr. & Lt., ctfs., com.—no par k 26 25 34} 


Arkansas Cent. Pwr., pf. $7—no > bar nese 99 102 

Arkansas Lt. & Pwr., 7% pf.. </ a ath yale . 
Arkansas Lt. & Pwr., com 100 100 
Asheville Pwr. & Lt., 7% pf. .... $1034 100} 104 
Assoc. G.&FE., 7% pf.—1% extra— 50 k 50 cenky whe 
Assoc. Gas & Elec., pf.—$6—no par k 78 Sean) Legs 

Assoc. Gas & Elec., Class A—no par k 294 28} 35} 


Bascock & WILCOX, com...... k145 
Binghamton Lt., Ht. & Pwr.,pf..... 105 ses wi ficial 
Birmingham Flec. pf.—$7—no par... 103 102 103} 





Elec. Ry. Securities, com.—no par.. k 5} 43 10 
Elec. Refrig k 64} 
Elec. Storage Battery, com.—no - k aot 73 79 


Elmira Wtr., a & R. R., 7% pt.. 973 99 
Emerson Elec pf.........++.+.0.:5 * i034 100 =—s:104 
Empire Dist. Flee. ees cee 80 80 

NI MR oa. ae od die nee. te k 27 eaiical ..dideea 
Keng. Pub. Serv., pf.—no par....... k101} 9943 104 
Engr. Pub. Serv., com.—no par..... k 27 24 29 


Iureka Vac. Cleaner, com.—no par... k 48} 47 53? 
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adopted to amend the articles of in- 
corporation to increase the capitaliza- 
tion of the company by the issuance 
of 50,000 shares of no-par-value com- 
mon stock and 50,000 shares of no-par- 
value preferred stock, the preferred 
stock to have the same rights as the 
existing preferred stock. All of the 
directors of the company were unani- 
mously re-elected. 


Manufacturing Companies 


Unless otherwise noted the par, stated, or preference value of stock is $160.) 


Bid Price 
Companies Saturday Low High 
Feb. 27 1926 1926 
Kansas CITY PWR. & LT., pf.. k110 107} 110} 
Kansas Gas & Elec., 7% Df......... 1101 99}; 102 
Kelvinator Corp., com.—no par..... 76 76 89} 
Kentucky Hydro-F ee Pee a 95 92 95 
Kentucky Sec., x3 a Vadieeheee oe 77 75 77 
Kentucky Sec., COM.........ce¢ ie MP. hese ~ cube 
Kentucky Utilities. OU Wh. sk ecvas ° 90 90 95 
Keystone Pwr. & Lt. S*, Ricca know 96 95 97 
Kings County Ltg., 7% pf......... 103 =—-103 106 
Kings County, Ltg., 8% i oesve 1 105 = 108 
Lac.epE GAS LT., com...... . £1604 160% 168 
Lehigh Pwr. Sec., com.—no par..... E 16} 16; 23 
Long Island Ltg., 7% pf........... 105 105 107 
Long Island Ltg., com.—no par..... 145 145 150 
Los Angeles Gas & Elec., 6% pf.... 96 954} 97 


Louisville Gas & Elec., Class. A.... E 24 22; ©2643 


Mannatran ELEC. SUPPLY. & 67} 56 764 
Manila Elec., com.—no par........ gE 31} 30 35 


Maytag Mfg., com 21 23} 
Memphis Pwr. & Lt., pf., $7, no par 103} 103 105 
Metro. Edison, pf.—$6—no par... .. 934 92} 98 
Metropolitan Edison, pf., $7, no par. 102: 102 106 
Metropolitan Edison, com., no par.. 45 45 50 
Middle West Utilities, 7% pf....... a107 974 111} 
Middle West Utilities, 7% pr. lien pf. a118} 106; 123 
Middle West Utilities, com.—no par. a119} 115; 134 


Midland Utilities, pr. In. pf......... 
Midland Utilities pf. A............ a 97 
Milwaukee Elec. Ry. & Lt., 7% pf.. 98 


: Sxsee 
NSSS¢ 
: 
oe 
S 
ao 


Milwaukee Elec. Ry, ‘ Lt., 6% pf.. 90 88} 
Minn. Pwr. & Lt., Diss scasnues 1102 103} 
Dawe. Pape. & TA., OF... 2 pecvccccces £102 oaks 
Miss. River Pwr. Bei | _ errs 95 94 96 
DES. TVET PWE.. OOM, ooccscccccs k 60 eae 
Mohawk Hudson Pwr., lst pf.—$7— 

DE. dean wa dS bene 84 05h gS EAD oo 103 101 105 
Mohawk Hudson Pwr., 2nd pf.— 

eS rrr 96 93 97 
Mohawk Hudson _— com.—no _ k 1a 23 28} 
Montana Pwr., pf... ° -mi18 112} 118 
Montana Pwr., COM.....+-+++++++: k 77 76 834 
Montreal Pwr.. com.............-. ee #560 
Mountain States Pwr., pf.......... k %6 
Mountain States Pwr., com........ k 25 
Nassau & SUFFOLK. LTG., pf.. "93 93 95 
National Carbon, com,............ mi24 120 7130 
National Carbon, pf............... al27 «(125 = 127} 
National Flec. Pwr., pf............ a 94 93 96) 


National Electric Pwr-A 2% 

Nat.-Lt., Ht. & Pwr., com.—no p* 24 22 25 
National Lt., Ht. & Pwr., 5% pf.. 72 71 73 
National Pwr. & Lt., pf., $7—no par. a 100} 102] 
National Pwr. & Lt., com.—no par.. . 2) 25} 383 








Blackstone Valley Gas & Elec., pf... 103 102 106 | y - National Pub. Serv., 7% pf........ 92 90 94 
Blackstone Valley G.&E.,com.—50. 98 ........ _| Rate Ae i “nopar #331 31 304 | National Pub. Serv., pte. pf... ... i 
Diaw-EKnox, COM..........---..-+- m 52 Federal Light & Traction, pf... ...; 86 87 89 | National Pub. Serv., A com.—nopar k 20; 20 24 
pees Eres. £3. 5 SUC, eam... FE Federal Utilities, pf............00. 275. Nasional Pub. Sery.. E com.—no par B18 23t di 
Broad River Pwr., pf............-- 95} 94 Federal Utilities. com. rer k 17 een. |! Ce Se eee 1104 103 105} 
Brooklyn Edison, com............. k138 =. 1333 146 Ft. Worth Pwr. & Lt., 7% pt "* 106 105° i67° | Nevada-Calit. Elec., oe ag nn 25 42 
Buffalo Gen. Elec., com.—no par...m 58 50 n 77 , ° ee eee eee New Brunswick Pwr., pf... BS a ee 35 30 40 
Buffalo, Niagara & ‘East.Pwr. pf. —25 kr | Ee New England Pub. Serv., pr. In. ot. 98 98 994 
Buffalo, Niagara & Eastern Pwr., Gat VESTON - HOUSTON New England Pub, Serv., pf..... 92 95} 97 
SON Ae OEP, osc ance becaswonse BSS ccce i es che ein eecses rk 58 P< “8 te oe Pa aaa 104 104 108 
Galveston-Hstn El., com..... anaes k 20 aig id tee oh Orleans Pub. Serv., 7% pf..... 1013 100 102 
Cairornia ELEC. GENE- Serr reer #335} ©6323 sot} wo Conane Pub. Serv., com.—no 
> Rt oases: 92 89 93 | Gen. Elec., special—10............ kliio 11 ee REN ed re tase ak eee m 30 n 31 n 38} 
California Ry. & Pwr., pf.......... 88 88 Le, CeO Rn ce etea wees k49; 46 59 N. YY. Central Elec., 7% 98} 98 100 
Carolina Pwr. & Lt., pf..—$7—no par 1054 105 107 ee ne SO oe ear ae 98} 991 | Newport News & eteneiie 'Ry., » ; 
Carolina Pwr. & Lt. OM... .. +++. m420 290 456} | Gen. G.&E., (Del.) com. A no par. 48 47: 55 Gas & Elec., com............... 108 «108 «(112 
Cent. & 8. W. he : > pf.—no par . a 93} 89} 94 Gen. G.&E., (Del.) com. B no par. 37 40 47 Newport News & Hampton Ry., 
Cent. & 8. W. * De. In. pf.-—no par ; 98 963 100 | Gen. G-&E.. (Del.) A pf. $3—no par 108} 98 110 OS > SO ary 108 109 114 
Central Ariz Le & Pwr. 4 pf Ta. .... | Gen. G.&E., (Del.) A pf. $7—no par 97} 97 99 Niagara Falls Pwr. 7% pf.—285.. 28 275 281 
Central Ark. Ry. & Lt., 7% pf..... k 99 nase (GOR; CURT CEES BP BE). oss. cec ce 954 95 973 | Niagara, Lock. & Ont. Pwr., 7% Di.. “ml101_ nl01} nil0 
Central Ill. Pub. Serv., 6% pf ; 89 89 91 General Public Service, com....... k 14} 13} 16% | Niagara, Lock. & Ont. Pwr., com.— ‘ a 
Central Ind. Pwr., 7% pf.......... 91 &9 93} | General a ET. 05:5 914-00! mi04%t 103 106} EO SOC ern m 603 2 60 ” ta 
Oenerel Pere. & 1B. Wi. cis sc scues k 97} peta a leo Ga. Lt., Pwr. & Rys., 6% pf.. . 82 82 85 Nizer Corp., A.—no par..........-. m 84} n 37 44 
Central States Flec., 7% pf........ k 95 alone Ane ya. Lt., Pwr. & Rys., com......... 65 59 70 Nizer Corp., B.—no par...........- m 80} 76 or 
Central States Elec., com... ....... 200 200 230 | Ga. Ry: & Elec., 5% pf.......-..-- m 70 n 78} n 84} | No. Amer., 6% pf.—50............ E50; 49 503 
Century Fiec., com............... m103  nl103 i110 ee AS ere m126 1153 n1152 | No. Amer., com.—10..........+.++ R57, 5te 67 
Chicago Fuse Mfg., com., no par....m 34 32 35 | Ga. Ry. & Pwr.. 8% pf............ 112. 112. 114 | No. Amer. Edison pf.—no par...... 942 92) 95! 
Cincinnati Gas & Elec., com....... g 91} 89 92} Ja. Ry. & Pwr., 7% Pl... ccececes 102 101} 103 No. Amer., Lt. & Pwr., pf......... 88 88 90 
Cities Service, 65 Di... sc. cececes eee Ue eS ea R133 Rte Mas N.C. Pub. 'Serv., pf. ~$7—ti0 par... k 91 “54° “486i 
Cities Service, pf.B—10............ ees | ON ee rae k133 Northeastern PE MN a5 ica ca 5.0 k 25; 24 ; 
Cities Service, pf. BB—100........ k 75 coos cvcc | GE, WEREEM PUT., 2% Ol. cccccees n101 No. Indiana Gas & Flec., pf. A.. 98 98 100 
Cities Servers, =. - urease ees . 401 Sua > Oban No. N. Y. Utilities, 7% pf......... -- 102) “ib: “96: 
Citics Service, Bks. Shrs.—10...... 1g <p No. Ohio Pwr., com.—no par....... 8 
Clarion River Pwr., pf............. 93 (93 (95 Havana ELEC. + > a com. 43} 43 4411 No. Ohio Trac. & Lt., 6% pf....... 790678 OB 
Cleveland Elec. Illg., 6% pf.......- 104 104 1053 | Havana Elec. Util., . -» 69 68% 717% | No. Ohio Trac. & Lt., 7% Df....... s9 88 9 
Cleveland Elec., Tllg., com......... k240.—=i«w«... =... | Hurley Machine, com. —no par... .. m SO 44 51 TIO; SOEE. BCE Rs Wc scscesess k7... 68 
Colorado Pwr., vt pf Si a a... se aig I No. Ont. Lt. & Pre com sana Medes mat a 101} 
Columbia Gas & Elec., 7% pf...... kl13}—O1D 15 ee sus 103} No. States Pwr., 7% Df........+++- i 
Columbia Gas & E., com.—no par. k 81{ 78% 90 Ti No. Utilities, 64% _ideseeeoeee k 88- <9 104 | No. States Pwr.com... 000000001. kil7 117 ” 
Columbia Ry., Gas & Elec., 6% pf.. 95 95 96 | I Pwr. & Lt..7% pf...........«. E99 .... .... | No. Texas Elec., 6% Pf........++.- | i) 
—- = eee: ps cons — cee. 00> - PRES oro ad cc vcsinsn ae 5 k 91} 90 105 | No. Texas Elec., com..........+++- gE40 .s- 
Columbus Elec {ee 17% CC . Ener., aan Be 9 4 4 as 
Columbus Ry., Pwr & Lt. ist. pt.. 98 68° “99. | HBt. Combt. Kner.. com. no par... F 3s 3 99° | Onto BRASS, com. B—no par... 74 72 47? 
Columbus Ry., Pwr. & Lt., pf. B... 92 92 95 | Int. Utilities. class B—no par.. 62 gf | Ohio Brass, pf...., 2... sss eeeeeee 2 
Col. Ry., Pwr. & T4., com.—no par. 82 82 85 Interstate Pwr pf., $7 no par. 92° 98 Ohio Gas & Elec., 7% pf........+4. 90 ye 95 
Commonwealth Edison, com....... al41 139} 144 Interstate Pub. Serv 7%, pt . 96} 97 Obtlo PUP... 67 BE ...cscce cncccce ° 93 oe 93 
Commonwealth Pwr., 6% pf....... k 84% 85 $3f lowa Ry. & Lt. 7% ‘pf . ¥ 97 98 100 Ohio Pub. Serv., 6% of | Rr 90 90 100 
Commonwealth Pwr., com—no par.. k 36} 35} 42 ’ aE raee pee. Se ee ees Ohio Pub. Serv., 7% Pf.....cecec0e 99 98h 101 
Conn. Lt. & Pwr.. 8% pf.......... 118 118 121 Ohio River Edison, pf........ Seces gaa «6100 
Goum. TA. G POL. Te Wea noc cvccs 110 110 113 Jersey CENTRAL PWR. & LT. Oklahoma Gas & Elec., Devices etes ORO 
Cons, Gas of N. Y., pf.—50........ . 59 halts Masia e hs ieee tee bade tes 6S 953 95} 963 | 
Cons. Gas of N.Y., com.—no par... k 96 932 104} | Jersey Central Pwr. & It., com.— 7 Pactric GAS & ELEC., 6% pf. . Eg 98} ai 132) 
Cons. Gas Elec. Lt. & Pwr. of Balti., ne ha aes ea sh phe 4 6 aunt 45 45 50 Pacific Gas & Elec. = nae oa athens *, £123} 1238 101} 
|} er rere m1033° 102 = =103} Johns Manville, com.—no par...... £143} 142} 159 Pacific Pwr. & Lt., 7% pf........+:. 1100} 8 
ones ———— 
Stock Exchange: oeChicago; St. Louis; cPhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati; hSan Francisco; iPittsburgh; jsWashington. kBid, low, high, 
Tuesday, March 2. JBid, low, high, Wednesday, March 3, mlLatest’ quotations available. 1925. 
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Stock and Bond Quotations of Electric Light and Power and Manufacturing Companies (Continued) 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 

































































Bid Price Bid Price Bid Price 
Companies Saturday Low High Companies Saturday Low High Companies Saturday Low High 
Feb. 27 1926 1926 Feb. 27 1926 1926 Feb. 27 1926 1926 
Western States Gas & Elec., 7% pf. 90 89 92 Consumers Elec. L. & P.. 58 1936 k 97} .... . 
ee Se Western States Gas & Elec. com...£19 .... .... | Consumers Pwr.......... Se 1936k 97 |::. : 
Shoals Pwr., 6% 92 Westinghouse El. & Mfg., com—50. & 73 72 79 Consumers Pwr.......... 5s 1952 £100 eeee eccc 
Parr “ab oe cane 72) °73} | Weston Elec. Instrument, Class. A..& 31 273 31) | Consumers Pwr.... |||. :: Sis 1954 K103} ....  «... 
Central Lt. & ew pf.—no par c 73 724 73) 
Penn ‘onio Elee., 7% 93 93 96. | Weston Elec. Instrument, com...... & 174 15} 19 | Continental Gas & Elec... 5s 1927 k100 -.:: 223: 
Pean-Onlo Pwr. & Lte 7% pt: : 96 94 97 | Wheeling Elec., pf................ 92} 91 934 | Continental Gas & Elec... 6s 1947 OL) 2.20 221: 
Pemn-Ohio Pwr. & Lt. 8% Df....... 104 100 106 | Wis.-Minn. Lt.'& Pwr., 7% pf... m0 .... .... | Continental Gas & Elec... 63s 1964 99: .... 227! 
fan pwr. & Lt. Spe NG on oss 11054 103 106 Wis. Pwr., Lt. & Ht., : 1% v Bon ccses * 5 oe eee ee & ans: FS ie er ‘oa “ai 
> Si vask on cee rorthington Pump, pf. Seeeeses umberlan ‘ounty 
pend Pub. Serv, 6% Bl... .csslc 8 85 ‘80 Worthington Pump, pf. B.220.. 2 8 &lp 
Penn Wtr. & Pwr., com eee cevcccens e158 = 158 71 oO mn Pump, COM.........+- ALLAS PWR. &LT... 63 1949 104 104 105 
Phila. Co., 5% pf. Os dccge nse. os ae 373 38 RINGS Beco cas escnes 5s 1937 100 100 101 
Phila. Co., 6% Df.—50,..... teeee ees c49¢ «62. «5. i f... 1104} 102 105 | Dayton Pwr. & Lt..::::: Oe. SUEDE i540 sees 
Phila. Co:, com.—B0.°..... visesss B64) 63" "703 YADKIN RIVER PWR., 7% Dt. 621 162) 64; | Deflance Gas & Flee... Ss 1942 98: 98° ‘99 
Phila. Elec., com.—25...... eecocee, 0 Oe wat 67 Denver Gas & Elec...... 5s 1949 98% 98 100 
Pittsburgh Utilities, pt —10......-. E15 15 16 Denver Gas & Elec. Lt... 58 1951m 944 .... «.-- 
Portland Elec. Bwr., 77% Di....... 975 97 98 BONDS Des Moines Elec......... 58 1938 100 (99° 100i 
Portland Elec. Pwr. 6% Df.......- 73 2 76 Detroit Edison... 2: : :: 58 1933 101} 101 102} 
Portland Elee. Pwr., com. Saeed. nce! seus Apiript PWR., & Detroit Edison... .../.:: 5s 1940 102} 100§ 102 
Ree Gib aa ae oe Soo €53860 HOR, crs rics | Begeaie algo. ooo ie ist ie, ie 
rtland Ry., Lt. & Pwr., com..... eee cove sae etro ea 
Potomac Elec. re Oe ++ S107 * aiaa" 1950 k106.., Detroit Edison. : °°: 2°. °: 63 1932m135 135 135 
pwr. Corp. of N. Y., 7% pf . nil2 1930 97 98 (99 | Detroit Edison....°.:.": 6s 1940 107} 107% 108} 
pwr. Corp. of N.Y., com—no par... m 79 77% = 903 1946 ©6699 99 100} | Detroit Edison.......... 70 SE) ace fades 
Pwr. Sec., pf.—no par........06. ee 5s 1951 97) 97 (9931! Detroit Edison.......... 73 1929 130 130 130 
ERT. BOC... Ons aoe as ge tea taal 6s 1951 104% 1044 105% | Detroit Edison... . °°: *!: 7s 1930m138} 134% 138} 
Pub. Serv. of N. J., 7% pt k1054 103} 108} . 68 1962 116) 117 124 |p . 9 95 a7 
é ominion Pwr. & Trans. 58 1932 96 
Pub. Serv. of N. J.. 8% Df...... 116) 118) 119 -. 78 1933 k1074 106} 1072 | Driver-Harris........... 88 1931 97 95 98} 
Pub. Serv. ot Ni Om on par... 2 ot? ist . ae -- 88 1936m103_ .... +... | Dubuque Elec...... 2.2: 6s 1942 102} 102 103} 
Pub. Serv. of No. Til. 6%,pf......+ @l01} 1004 102 . 58 2007 92 92 (93)! Duke-Price Pwr........: 6s 1949 103} 102 104 
Buble Serv. of No. ia te par aiat| 130 137° + Ge 2s orl ge be! | DuquemelLt...00 2022... Gs 1949 106; 105% 107 
; , or . 0 Duquesne Lt............ 5is 194 MP tesec laa 
Pub. Serv. of No. Ill., com......... 133 «126 )=—:135 * Pub. Serv... ’ 68 1942 99 982 100} 
Pub. Serv. of Okla. oe ph... ety 94 92 35 Amer. Wtr. Wks. & lec. 3s 1934 t 74 “633 “éii Dur Pub. Serv....... 78 1949 100 99 101} 
Pub. Serv. Eiec as, Dp * Amer. Wtr. Wks. : 
Puget Sound Aad & Lt., bo OF pt.. . vo oie sete tees Anaconda Copper.....+-- és 1929 £108 102} 103 East PENN. ELBC..... Gs 1953 105% 106 106 
luge r eeeeeee i. eee eee . “** 
Puget Sound Pwr. & is, ma, ston, OE wees Sean aan Conner. necccee 28. 19088 £106 ae, Sa East. Tex. Elec ee 5s 1943 k 96 se" iad’ 
Appalachian Pwr........ 58 19414 99} .... . Eeonomy Lt. & Fr... ori 
Rapto ag fh y= ae S81 46 Aebalechian PWr.....--- 7936 108 108! 1961 Boston (notes)......... 4)8 1928 99} 99} 1004 
Radio Corp. of Amer., com. —no par. eececess ae Edigon Elec tion * a 
Republic Ry. & Lt., gs veaes r102 o06s cece | Ae RR iceckccesces Ge. See. ae 994 101 be . ws 
ee fi220 D22) | Arizona Pwr... ::: auessee Ge Tae 954 97 Oy iaesi ecqapere eae 4s 1939 944 9 993 
Republic Ry. & Tt com,» -5.--+- BQO «a4. ogg. | Arisone Pwr. i vececees Oe et Ooh aah” 105) | Edioos Ei Tila, GLY)... fo 1008 108] 108 1004 
Rochester Gas & Flee. 6% pf... 102 100 102 | Ark. Lt. & Pwr.......... 68 1945 k104 .... .... | El Paso Elec............ / 58 1932 F102 66° “663 
Rochester Gas & Elec., 7% pf.-.--- 104 105 107 | Ark. Lt. & Pwr.......... 68 1954 1003 99 101} | El PasoElec............ 5s 1950 95% 9 i 
sass as See 5 Sh ASE age! 2.) Pas come Geran le 1089 tS ast 
Sr. sOsEre BY. Ut. ET. & a nnn sree s*** | Eimira Wer., Lt. &HR: 5s 1956. 96 96 97 
“i ee aes we ee os ont 
Servel Gorp., Claas ‘Al... 1.221211 B 28% 227 308 BrxcuamTon LT., ite Empire Dist. Blec........ 58 1949 #9| 99 1004 
Bere orp, Cass BNO ee Ee “5a; “285 | mibtcintham’ Bice... $8 9S “ARSE gah aga’ | Bvanevilie'G.é: i... Se 1982 91 99 100 
Sioux City Gas & Elec., 7% pf..::: 973 96,98 | Birmingham Ry., ‘L. é P. 4i8 1954 90 88 91 
§. E. Pwr. & Lt., pf.—$7—no par... _ 99 100 Broad River Pwr........ 6is 1934 100% 100 102 Feperaz LT. & TRAC. 5s 1942 k 94} ach 
§. E. Pwr. & Lt., com.—no par..... E314 308 462 | Brookiyn Edison...... ... 58 1949 103% 103 1052] Federal Lt. & Trac. Oe ME ence lice. 
So. Calif. Edison, 8% pf....... ---- _135 1385 140 | Brooklyn Edison......... 63s 1930 105; 103% 106! | Federal Lt. & Trac.. 6s 19548 942 .... .... 
So. Calif. Edison, 7% pf........... K1l10) wwe See es | Buffalo 2, Flec. Ist.... 58 1939 102 101} 102} | Florida Power & Light... 5s 1954 k 94 93} 94 
So. Cau: alson, 62% tes. 0.20.. figs ga’ jag’ | BumMG GE Ist & Ret. Ge 1038 ety Oak 18a} | Florida Bupi. Serie of a. on 
io. Cal dison com. oe METIONO GD. BE... oc ccesececs orida ic Service... 8 
Southern Cities Utilities, 7% oe ae 87 89 | Burlington Ry. & Lt..... 5s 1932 97 96 974 | Ft. Smith Lt. & Trac..... 5s 1936 77 754 78 
aaa Cites, Utilities, coin ihe . esee eves | Butte Elec. & Pwr....... 5s 1951 F100} .... ..-- | Ft. Worth Pwr. & Lt..... 58 1931 100 99 100} 
uthern rr. t. of oo Peccces eee eeee 
Datta. te Carir. ELEC. GEN... $8 1948 £1004... «... Gatveston ELEC... § 1940 90 $9 92, 
fs, agtlegc ati . . Gas _ err one esse enera ec : 8 
aout tt: & Pwr: $6 pt. ee fi so as Calumet Gas & Flec..... Sis 1 98; 974 99 | Georgia Carolina Pwr.... 5s 1952 883 87 89 
Southwestern Pwr. & Lt., 7% E92 .. pany ay & Pwr..... | a sae" 195 ee Ga. - Pwr. & . 5s 1941 90 3, ssh, 
Standard Gon & Eisy., f abe - bt SY “64j 7h | Carolina Pwr. & Lt:.!!!! 5s 1938 101 100} 1014 | Ga: Ry. & Elec. 75s 1949 95 95 97 
Standard Gas & Elec., 7% k101}_ .... ~.... | Carolina Pwr. & Lt...... 6s 1953 104} 104) 105} | Ga Ry. & Pwr. : 58 1954 974 96 99 
Standard Gas & Elec., com. eae > bar. k B8t 553 “69° | Cedar Rap. Mfg. & Pwr... 58 1953 100 99% 100} | Ga Ry. & Pwr Ge 2067 BONE ccc sek 
Standard Pwr. & Lt., 7% pf... k92 .... «oe. | Central Ark. Ry. & Lt.... 58 1928 ost 99 100} | Ga Ry. & Pwr ie. SOAR «caw. Senne 
Superheater, com.—no par......... E141 22s. iit! —— _ — rereceres a is k $5 95 963 | German Gen. Elec 6is 1940 & = = — 
entra as eeee @see eses 
Sereone Lawton’ 6 beo7° 7: vsss 108 105 107 | Gentral Ill. Pub. Serv.::: 5 1952 92) ‘93° “o3} | German Gen. Elec oo ; 
Syracuse Lighting, com......... -+- 266 260° 376° | Central Ill. Pub. Serv.... Sis 1950 96 96 971) (iapan)............... 6} 19502 86 85) 86 
aes Seana tnd = pores! b> i 33 bs 104 Great Cons. Elec. Pwr. a es 
entra nd. Oe. séaeee 
Tantra ELEC., com........+++- $8268 202 830 | Céntral ta Pwr & Lx.... 68 104% 100 99) 101" | creat Falls Bwe'!!:11::: $s 1940 108} 1013 103 
Tenn. Elec. Pwr., 6% pf.. clit abating k 88 oe oe Central Maine Power.. 5s 1939 98 98 100 Great Northern Pwr es 58 1935 99 98 100 
Tenn. Elec. Pwr., 7% pf....... ones Beem cove oeee | Gentral N. Y. Gas & El... ” Bs 1941 k 98 osne sce | Geeta GEnEEEE Mine “+ Be 1946 & 99 ew ieced 
Tenn. Elec. Pwr., Df.—$6—no par..m 80 .... +++ | Central Pwr. & Lt....... 6s 1946m101i m 973 midii | Great western Pwr... 818 1955 100. ‘99° idi 
Terre Pre Hast Tees pt.” 90 "83" “8F eee Se eee 25° Sie 1062 ee "963 9a] | Great Western Pwr...... 6s 1949m 99} .... .... 
entral States OC}. aces 3 
ae rm fi a be Trac., com nos} 108 ; 043 Chattanooga Ry. & Lt... 58 1956 84 81 85 Great Western Pwr...... 6s 1952 102} 102 1034 
Tide W 33,5 Gepbeben £102 Cincinnati Gas & Elec.... 53 1956 £103 co cone |e 
Piemonte each teens S88 oo: ‘e3° ‘gai | Cincinnati Gas & Elec.... 549 1961 E104} «10. 1... AMBURG ELEC... 7s 1935296 94 96 
mken Roller ‘Bearing, co com—no par &k 51? 51 564 6s 1966 k 934 “94 Havana Elec. R., Lt. & ® 5s 1954 93 92} 93 
Toledo Floon, 26 BELLO ICIIIIS MOE bene tee qn ieee cies, House Lee & wie: OF 19SE 1oAt 100° 104 
( 70 Phe ww eeee eeeeee eeee eeee Z a ouston tg r.. 
Thee leon. Serdatakeesens= TR eee ae Cities Service... +6. +6... isp 1966 £103 1014 1083 | Houston Ltg. & Pwr..... Se 1953 95} 90 95 ; 
a Stee T OS sities Service... .....2-+% s ™m nme ean ouston z Oe i a s 
Cities Service Pwr. & Lt.. 6s 1944 4 94% 93) 95 | Hydraulic Pwr.......... 58 1951 101} 1014 102 
Usire: D GAS & ELEC., 6% 8 ee a Cay i. é te Sedalia, Mo Se 1963 ates 1688 183 Hydraulic Pwr.......... 58 1950 101} 101} 103 
Jnited Gas & Elec., com. —no Oe levelan ec. jum. . 8 3 
United Gi % pt... 7 70 75 | Cleveland Elec. Illum.... 58 1954 102? .... .... 
Delked Get & leo.’ (NI). 6% D - 105t 1444 | Cleveland Elec. Iilum.... 5s 1954 F1G2i |. 335- | Toano pwR.......... Se 107 97 98 98 
™ ' 43 102} 102 103 
United Lt. & Pwr., pf —$4—no ‘par. 49 49 51 Colorado Pwr........... 5s 1953 96} 95} 97} | Ill. Elec. Pwr............ 68 i 293 
United L. & P. pf.—$6.50—no par... 89 8&8 © 91 | Columbia Gas & Flec.... 58 1927 100} .... .... | Ill. Pwr.........ceeeeee 58 1933 & 94 ae eee 
United Lt. & Pwr., com., A—no par £122} 1214 143} | Columbia Ry., Gas & Fl.. 58 1936 924 92} 95 | Ill. Pwr........ esvectcce GM oe, “ati s 
Valted Lt & Pwr., com, B—no par igs 1% 1634 a Dela. & Marion wer oe 83) 86 1? ear: ? i. cvecveces ate ie 1014 1001 102 
en FS eee ee peeneme " ; Wiedeunede 
v eee Ges & E ‘lec., 70. pt. oe 105 103. 105 Columbus, ‘Dela. & Marion o_o oe 96 | | ge hy Lf... ceece = i = 108 100% 
ca Ga MR, GEER. cicceveeve doée bbae, Bc Bei adte wpa eelnds On = Sr erry 
Utilities Pwr., hee,» 7% pt Ree oe aa ... | Columbus Elec. & Pwr... 6s 1947 k102 .... .. ‘| nd. Gen. Serv.......... = 1 o7 $3 3! 
Utilities Pwr. & Lt., com. ae par. £173 153 18% | Columbus Ry., Pwr.& Lt. 5s 1940k 98 .... . Ds Bs nc ce caces = b+ 
Columbus Ry., Pwr. & Lt. 63 1941 k102 eee wee | Indiana & Mich. Elec.... 58 1955 98 $ $5 
Vermont HYDRO - ELEC Qommenweats Bates. os ie ieee ning “oo joi’ | Indiene & Mich. Elec. ... i ioe? mipgi alsa’ alos’ 
% ” wea son... 5s Cando uwd deed eed 
Dh eee aee seseseeeee 95 95 96 | GOmmonwealth Edison... 68 1954 k100 .. +. | Ind. Service.....: "! Bs 1950 92 91} 93 
Viale br. + O% Dh sees ssseess 102 102 104 | Gommonwealth Pwr... ... Ss 1089 F 91} cI | Ind: Serves. : G3 2020 874 Boi 883 
OG saa eauetcae Sate aes an -= cor: | ea” : at ee 
Viteinia Ry." Pwr, Gomivssssccss1ml49 #64) wi80 pn RE RB .*** | Interstate Elec ' 68 1933 97) +94 ‘98 
Wacwx 85 qomanenity Fy Pwr. & Lt... 68 ise 4 99} —_ Pwr. 4 * ios Fore de> walee 
ER ELEC., pf.. 80 80 onn m eed rstate Pwr... é odae! wale 
Wagner FE] — . 2 34} | Consol, Interstate Pub. Serv . 68 1948 99 98 
Washington ity a =e DAE, ses. — -. ae 1962 80: 80  82}| Iowa Ry. & Lt... Go its ost ota Bee 
Washington Ry. & Elec. pf.. SUE cues 6 4axs | OU eee. -- 58 1955 98 98 ~ Iowa Sakon Utilities... 548 1950 95 94 96 
tabington Wtr. Pwr., com. +130 130° 134 Consol. Gas of NY Sis 1945 £105 «ww. Sk. J 
est Mo. Pw —a. 1 er a on. Gas, Elec Pwr. 
rest Penn, 75 pf, tem. etts....:. 100 06) iG) | of Balt... 4is 1935 ¢ 971 95} 98 |S ERBEY CENT. PWR. css 07) 95 98 
West Penn, com.......... : z118 118 130 |Con.Gas,Elec.Lt.&@Pwre sid ED eee eee eeeeee 
vest Penn Elec., pf........- eosees @ Oe 96} 1004 of Balti. (notes)....... 6s 1949 6107 1053 K, 
est Penn Elec., Class A........-. & 94 ss} 97 | Con. Gas. Elec. Lt. & Pwr. Anpss CITY PWR. 1 
pet Penn Pwr. DE... ae 108 108 112 oat Ba B alt’ U ice tia Pw 5s 1965m100? 100 101 x& Tice pw 5s 1952 r1O1t peeabicdan’ 
I % 95 on. Gas, Elec. L’ wr. saa Gis cas (ine-tenee 
West Va Lat oa ae. 422 43 45 of Balti. (notes)....... 53s 1952 €105} 1042 105} Kansas Elec. Pwr.. . 6s 1943 101 992 101} 
Western Pwr. 7% pfs! k 98 Con Gas, Elec. Lt. & Pwr. nsas Gas & Elec. 63 1952 2104f .... .... 
Western Pwr.; com.—no par....... m 80 n 34 ni02 Ws ch ccaeences 63s 1951 ¢109} 109 109} Kansas Gas & Elec.. . 68 2022 93 92) 934 
Stock Sadan aChicago; bSt. Louis; cPhiladelphia; dBoston; eBaltimore; fMont real: gCincinnati; hSan Francisco; Pittsburgh; jWashington. Bid, low, high, 


Tuesday, March 2. 


IBid, low, high, Wednesday, March 3 


mLatest quotations available. 


n1925, 
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(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $108.) 





















































Bid Price Bid Price Bid Price 
Companies Saturday Low High Companies Saturday Low High Companies Saturday Low High 
Feb. 27 1926 1926 Feb. 27 1926 1926 Feb. 27 1026 1935 
MOP)... 2c8% sa taxe 6s 2024 963 953 963/58 y 2 
BONDS (Continued) Ohio Pwr.) 12222122227! 7s 1951 105{ 1054 1061 | 80 Caro Gas & lee’... Gs isa2 (got 182 1034 
Kentucky Hydro Elec.... 63 1949 100} 99} 101} | Ohio Pub. Serv.......... 5s 1954 941 92} 943] So. Caro. Gas & Elec..... 63 1932 75 75 = 80 
Kentucky Utilities....... 6s 1949 100}; (994 1013 | Ohio Pub-Serv........... 6s 1953 101} 101 102} | Southeast Pwr. & Lt. (ex- 
Kings Cty. Elec. L. & P.. 5s seer is is iss Ohio Pub. Serv.......... Fie POOR EINE cane cen WROURMIOD soo .s s vase 6s 20258 91f 913 93 
Kings Cty. Elec. L. & P.. 68 1997 23 i Ohio Pub. Serv.......... 7s 1947 115§ 110} 111%] So. Gal. Edison. ....... 2. 5s 1939 £100} ....- ... 
Kings County RE 5s 954 k S D. gene ; | Ohio River Edison....... Gs 1948 £103} .... .... | So. Cal. Edison...... . 58 1944 98 98 99} 
Kings County Ltg....... 6is 1954 108 106 108) | Okla. Gas & Elec... ....: 5s 1950 93} 93 94} | So. Gal. Edison..: . 538 1944 1033 103 104 
Knoxville Ry. & Lt...... 5s 1946 95) 953 97 | Okla. Gas & Elec........ 6s 1940 k 96) .... .... | So. Cal. Edison... . 68 1943 103% 102 104 
Cate Pwr. of Niagara be 183 08 90% 101 | om ee. ‘ = ety “as Pou re 
‘ el. 2) > te A Dp SIRLOIN 57 ae: Ditiae ete So. Cities es... . 
Laciepe GAS LT..... 3 sess Riols *sr* **** | Ontario Transmission..... 58 1945 99 99 99§ | Southern Colo. ees .. 68 1947 k 981 - 99 102 
ee eso oe se es Boe ee eo’ 100° 101” | Ozark Pwr. & Wer... :. 5s 1952 77 77 78 4So. Ind. Gas & Elec...... RS Ae Se 
Laurentide Pwr.......... 5s 1946 100} 100 102 aoe gt se eeeeee 2 i. bey 100 101 
Lehigh Pwr. Sec. ....... 6s 2026k 95 95 95)| PactFIC COAST PWR..5s 1940 993 99 100) ae. uate Venees. +. 58 1943 1 Ot 100 101) 
Lincoln Gas & Elec... .. 5s 1941 93) 923 94}| Pacific Gas & Elec....... 5s 19428 oi ee, i eth “a ine mine 103) 108) 
Long Island Ltg......... ee... 2... | Pacific Gas & Elec....... 58 1955 m93i n 94 mn 95} So. Wissen dele 2s 38 91 nm 97} 0102} 
Long Island Ltg . 68 1954 k100} 100 101} | Pacific Gas & Elec.:..... 5$3 1952 £103} .... .... | Southwestern Gas & EB.) | Be 1932 7° 3} 93 
Long Island I.tg .. 6 1948 1054 104) 106 | Pacific Gas & Elec....... 68 1941 E107} :.:: °):. | Southwestern Gan &E. 6a 1987 88) pvt 
Los Angeles Gas & Elec.. 58 1939 k 99 .... .... | Pacific Lt. & Pwr........ Se eo |: - saiedaameae T as * ba 1937 oat 974 99} 
Los Angeles Gas & Elec.: 5}s 1943 100 99 1003 | Pacifie Lt. & Pwr... 121: do igs: te0e 36° bbah | Roeowemee ofS Per.. © 2s, 2 
Los Angeles Gas & Elec.. 5}s 1947 k100—.... =. ... | Pacific Pwr. & Lt........ ms Seek eee Ss ces ee ag ce = 130 oe 96% 98 
Los Angeles Gas & Elec.. 5!8 1949 100) 99 101 | Pacific Pwr. & Lt... 2.22. o iene... -. | eee ae are 2 cee a, Sf OS 
Los Angeles Gas & Elec.. 68 1942 103} 102: 104 | Parr Shoals Pwr......... 5s 1952 38 95 981 | § ane oo n fon torr” 6a 1945 ose 34 96 
Louisiana Pwr........... 6s 1944 99) 98! 100 | Paterson & Passaic G.&E. 5s 1949 00} 100 =: 100} | aoutieeeieere Utili a”: . = 1936 94 4 96 
Touisville Gas & Elec.... 58 1952 k 99 .... «++. | Penn Central Lt. & Pwr... 68 1953 eat 102 105. | 3 1 hel ik & . e8.... 192 ks 94 96 
Louisville Gas & Elec.... 54s 1954 103: 102 1033 | Penn Fdison............ Se 1948 98 065 98) | Goemenad Ry. & it ---: 58 ‘ake 2 99} 100) 
Lower Austrian Hydro El. 61s 1944 87} = 87} 87} Penn. Flee... 2.2.2.0 222: @ 1065 08 88 96 | ceeeera eee OL Cel..., Se Tee) Nee 80! 101 
Luzerne Cty. Gas & Fl... 58 1948 98 97) 99) Penn Elec... 2.2... .. Gis 1954 98) 97 981] Staten Island Fdison |. 61s 1983 1st waa 
Luzerne Cty. Gas & El... 78s 1944 104} 103} 105 Penn.-Ohio Edison....... 6s 1950 £103} 988 106 | Goose Sone “4 De Gis e831 Oe 106 107} 
Luzerne Cty. Gas & El... 63 1954 103} 102 104 Penn Ohio Elec. : 64s 1938 at 105 107 | Syracuse — tt. “i 1951 2100 94t 95} 
enn Ohio Pwr. & Lt.. 54s 1954 ee eee Seas | Dee ee eee Ne ee eae 
Maptson rrv. PWR... 56 1995 1004 100 101 | penn Qhlo wr: & Lk.” Ge 1889 oy OG” BRA | ne eee ao 
ot . oe enn Pwr. & Lt......... 5s 1952 } 98 
Manila Elec... ...-...... eee et ‘abi ‘aij | Pema Ber. & Le......... 5s 1953 £98; 98 99 | DAMPA ELEC......... 58 1933k99 .... ..., 
Manila Elec Ry. & Ltg.. 58 ‘ 3 0} 193t 105 | Penn Pwr. & Lt......... 6s 1953 105 105 106 Oe, BO. POEs ciceccs 6s 1947 k105 ores wade 
Manitoba Pwr........... seen Begee ieee TSS) | Pens Pwr. & Ls......... 7s 1951 106 1054 106} | Tenn. Pwr.............. 5s 1962 96: 96 ‘97 
Memphis Pwr. & Lt.. 1948 100, 182 «1001 | Penn Pub. Serv.......... 5a 1954 97) 96 98 | Tex. Pwr. &Lt.......... 5s 1937 99 983 100 
Metropolitan Edison. 1952 eet ¢| Penn Pub. Serv.......... 6s 1947 104 103 105 | Tex. Pwr. & Lt.......... 6s 2022 962 954 97 
Metropolitan Edison. . .. 1953 k 99) i63i ioaj | Penn Wtr. & Pwr........ 5s 1940 101] 101} 1023] Tide Water Pwr......... 6s 1942 100: 100 Ol} 
Metropolitan Pwr.... 1953 104) 021 10a t Penn Wtr. & Pwr........ 538 1953 101} 102} 103! | Tide Water Pwr......... 7s 1937 100} 100 101) 
Michigan Lt........ ve 1946 os} ‘ oo) | Pala. Co........ccceee. 6s 1944 104} 103} 105 | Toho Elec. Pwr. (Japan). 7s 1955m 91} .... .... 
Michigan No. Pwr... .. .. Seek et RL, es | BRB. CO... 2. eee ee 54s. 1938. k100 .... | Tokyo Elec. (Japan)... .. 6s 1928m98i (> °°” 
Milwaukee El. Ry. & Lt.. 5 1926 m 99¢ aot 00) Phila. Co........ nee 5s 1951 983 ‘974 °99} | Toledo Edison........... 5s 1947 99} ‘991 100i 
Milwaakee Ei. Ry. & Lt.. die 193) | 9 POR. 3 645 o0% cvs 5s 1949 m104} 103} 104} | Toledo Edison. . 7s 1941 k108$ .... .... 
Milwaukee Ei. Ry. & it oe iter Boat 1... 12°: | Phila. Eies......... “"'5! Be 1966 cl03; 1024 104} | Toledo Gas, Kiec.& Hig. 5s 1935 98 ‘98° id0i 
Milwaukee El. Ry. & Lt.. 58 1961 k 94; ‘oai PON MOR... sco nsnsash< 4s 1966 c 85} 84 85}/| Toledo Tr., L.&P. (notes) 54s 1930 98) 98 99 
Milwaukee El. Ry. & Lt.. 68 1953 102 er set Phila. Elec......... ‘ 5s 1960 cl102} 102 103 | Topeka Edison.......... 58 1930 99 99 100 
Minn. Pwr. & Lt........ 58 oo oan 104, 1055 | Phila. Elec... 2. ose... 6s 1941 cl08} 107} 108} | Topeka Ry. & Lt........ 5s 1933 943 94) 96} 
Minn. Pwr. & Lt.... = tee Sal lh errr 5is 1947 cl07} 106$ 107} | Trenton Gas & Elec...... 58 1949 100} 100% 101 
Miss. Power. ..... ieee . Sei ‘aa° | Palle. Hiec.............- 5}s 1953 cl07$ 106 107} | Tri-City Ry. & Lt....... De See. 535. sass 
Miss. River Pwr... +44 102° 102° 103. | Portland Elec. Pwr.. 6s 1947 102 99 101} | Twin State Gas & Flec... 5s 1953 953 95 96) 
Miss_ River Pwr.. 1027 wi 100 100; Portland Gen. Elec.. . 58 1935 100§ 99% 100} | Twin State Gas & Elec... 518 1945 98 98 99 
Mobile Flee ages get ' i) Portland Ry., Lt. & Pr. bs 1942 91) 881 93. | Tyrol Hydro-Flec. Pwr.:. 718 1955m 961 n 941 n 97 
2.9 0.0 2 Ps 0 2 © =~? = ortianc y., Lt. Wr... Ss ~ saan 5 se 
Monongahela W. Pa. 7m. , i * 
Service. ...... 1953 96) 95 974 | Bortland Ry., Lt. & Pwr.. 73s 1946 107} 1062 108 | UsrGawa ELEC PWR. 7s 1945 92} 92 94 
; 00 9 100} : 
Montana Pwr 5 1943 1013 99; 101 Potomac Edison......... 6is 1948 103} 103 104 Union Elec. Lt. & Pwr... 5s 1932 £101 100% 102} 
Montgomery Lt. & W.P.. 5s 1943m 93 864 m 93% | Botomac Elec. Pwr....... 58 1929 j100$ .... .... | Union Elec. Lt. & Pwr... 58 1933 E100)... 
Montreal Lt., Ht. & Pwr. 4}s 1932 97 97 98 Potomac Elec. Pwr....... 58 1936 7100} Union Elec. Lt. & Pwr... 53° 1954 99 99: 101 
Montreal Lt., Ht. & Pwr. 5s 1933 99} 994 101 | Potomac Elec. Pwr...... 68 1953 J107} 1... 221; | Union Elec. Lt. & Pwr... 5is 1954 1017 100) 102) 
Montreal Pub. Serv...... 5s 1942 94 94 9541 Potomac Elec. Pwr....... 78 1941 106} .... .... | United Klec. of NJ... ... Sie fF ft & 
Mountain States Pwr..... 68 1938 99 98%] 100 Power Corp. of N. Y..... 68 1942 °101 101 101 Tone Ane 14. S Pwr... $2 et 194 ~ Bs 
Power Corp. of N. Y..... 648 1942 104} 104 105 nited Gas eC... . . - « 6 m - 
N : : , Sevens deaths 6s 1949 k 78 United Lt. & Pwr. (notes) 53s 1928 994 99 } 
ASHVILLE RY.& LT. 58 1953 97% 963 984) Bo Te @ pwr 5s 1945 72 76 ‘73. | United Lt. & Pwr.. 5is 1959 96 96 97} 
Nashville Ry. & Lt...... 5s 1958 91 90} 92 Pub iis ta dtikn. Bis 1954 954 95 96} United Lt. & Pwr........ 648 1974 974 96 98 
Nassau Lt. & Pwr..... -. 58 1927 99 98} 100% | Bub: Serv. Go. of Colo... 6a 1953 100; 100 101; | United Lt. & Rys........ ee EE nos, cane 
Nassau & Suffolk Ltg.... 58 1945 91¢ 89) 91 Pub Serv. Co. of Golo... 7s 1933 10Li 101} 102: | United Lt. & Rys........ 6s 1926 100 100 101} 
National Elec. Power..... 68 1945 93 924 94 Pub. Serv. Corp. of NJ. 58 1950 104; 1044 105° | United Lt. & Rys........ 68 1952 99% 99 1001 
National Pwr. & Lt...... 7s 1972 £103) ‘as: tac: | pub; Serv, Corp. of NJ... 68 1944 k102 United Lt. & Rys........ 68 1973 904 89} 92 
National Pub. Serv...... 6is 1955 95 944 95 Pub. Serv. Co. of No. Ili. 8 1956 99°98 ‘99° | United Pwr. & Lt... . 68 1944 102} 102 103} 
Nebraska Pwr........... 5s 1949 99% 99 100 Pub. Serv. Co. of No. Ill.. 54s 1962 105 104 105 United Water, G.& E.... 58 1941 94 94 95 
Nebraska Pwr........... 6s 2022 96 944 95 Pub. Serv. Co. of No. Ill. 5is 1964 105 104 1053 | Utah Lt. & RG eis co 5s 1944 k bel Sakac weet 
Nevada-Calif. Elec....... 68 1946 k 994 boo ees Mido ae Coa. Oe Okia * 6s 1949 1003 98) 1001 Utah Pwr. & IA.......0. 5s 1944 k 96 a 
Nevada-Calif. Elec....... 68 1950 991 983 100 | 5). Serv. Elec Gas... 518 1959 k105; Utah Pwr. & Lt......... 6s 1944 103 102} 104} 
New Brunswick Pwr..... 5s 1937 82 81 83 wich. Amey. Was, & Gee Bis 1964 104} Sees WP, Me EB. os ccee 6s 2022 933 88} 94 
New England Pwr....... 58 1951 101} 1003 1024 | 5): Uti. eanueiia (ind. )6s 1929 £100. |... |)’ | Utica Elec. Lt. & Pwr.... 58 1950 101$ 1004 1014 
New Jersey Pwr. & Lt. ban & 1936 os eet 23} nas denna Gee bs 1933 994 99 400) Utica Ges ¢ Hie Save ea fe inet 1013 ar toa 
ew Orleans Pub. serv... 8 ee. aae)6|hO6S0UCCO ee ee ee tica as i a<ac eae s 
New Orleans Pub. Serv. 2 5s 1952 k 93} é6i 64 Puget Sound Pwr. & Lt... 53s 1949 k 99 .... conve V 
New Orleans Pub. Serv... ¢ é ¢ | ERMONT HYDRO - 
New Qrieane Pub; Gory $e 1948 188, 180, a6] | QUEBEC Pwr... ... €2 1908 102) 1911 1098] | ELBOL es Gs 1929 1004 190, 101 
o ’ es ie aa Queensborough Gas & E.. 5s 1952 991 991 Vicksburg Lt. & Trac. ::: 58 1932 944} 93) 93! 
N.Y. & Westchester Ltg.. 4s 2004 80} 79} 81) | Queensborough Gas & E.. 63 1953 104} lost Virginian Pwr 5s 1942 96 88 97 
N.Y. & Wemsenemer itg.. % tine wt Virginian Pwr... ...: 6is 1954 103% 103 1041 
Yew York Edison........ 6)s If oi owe see ee =CUClUC(‘<‘“‘(i“<i‘i‘“ <i‘ (‘(S O:“‘(‘i‘( ”*”*: ee C 2 
New York Edison....... 5s" 1944 £103° |... .: | Reye-wesrpHania eee Wee Coc: & ides seth wil mai 
N.Y. Gas & El. L.. H&P. 5s 1948 k104} ..°. 2... | ELECTRIC PWR..... 78 19502 953 932 96 tees , 
NY. Gas & EL. L.. H-&P. 4s 1949 90} 89} 90 | Rio de Janeiro Tram., Lt. 04 93 Ww : 
N_Y. State Gas & Elec... 5's 1962 100} 100 101 & Pwr... .... 2s. eee 5s 1935 943 AGNER EL. MFG... 7s .... ml01} 100} 101} 
Newport News & Hamp- | Robbins & Myers... ..... 7s 1952 63} 60 66) | Washington Coast Util... 63 1941 103 102) 103) 
ton Ry., Gas & Elec.... 5s 1944 90} oo) 91 | Rochester Gas & Elec.... 53s 1948 ki05} .... .... | Washington Ry. & Elec... 48 1951 f 81) .... eee 
Niagara Falls Pwr....... 5s 1932 101} 1023 | Rochester Gas & Elec.... 78 1946 k112} .... .... | Washington Ry. & Elec... 68 1933 j 103, we agi 
Niagara Falls Pwr....... 6s 1932 k105 - | Rochester Ry. & Lt...... 58 1954 3101 190) 101? | Washington Wtr. Pwr.... 5s 1013 101} 102} 
Niagara Falls Pwr 6s 1950 105} 105 106) | Rockford Elec........... 5s 19393100 995 1005 | West Penn Pwr.......... 5s 1963 102. 99; 102 
snenee, my Sou. Pwr. 5s = = — nll0 | Ss wa — —. Snbawe'n'e Bs ef 4 1ea ine 
agara, Loc n r. 58 95! ; 5 5 3 est Penn Pwr.......... 8 ’ 
Niagara, Lock. & Ont. Pwr. 6s 1958 m100} Lt | ot, MAGRICE PWR... Cie tee sl idet told | Week Benn Per.......::. 7s 1946 108; 105) 108! 
Norfolk Ry. & Lt........ 58 1949 95 94 95 St. Paul Gas et cea 5is 1954 101 101 102 W. Va. Lt., Ht. & Pwr... 68 1929 102} 101, 402 
No. Amer. Edison........ 68 . 1952 k103} -+++ | St. Joseph Ry., i. H.&P. 5s 1937 93; 913 97 Ww Virginia Utilities.... 6s 1935 97% 95 ; “ 
No. Amer. Edison........ 6}8 1948 F105; .... .... | Sait River Valley Wtr. 6s 1938 k100 .... .... | W. Va. Water & Elec.... ese 1942 103 102) ea 
No. Amer. It. & Pwr..... 78 1954 99! 99 100$] Saimon River Pwr.. 5s 1952 1003 i100) idij | Westchester Ltg......... 950 102} 102} 1 
North Caro. Pub. Serv... 58 1934 8 93) .... . - | San Antonio Gas & Elec... 5s 1949 964 96 97} Western Elec............ 3s 1944 £100} si "gg 
North Caro. Pub. Serv... 68 1954 95 943 96 San Antonio Pub. Serv 68 1952 k103 * | Western N. Y. Utilities... 5s 1946 97 “96} $3 
North Caro. Pub. Serv... 6}s 1944 99 98 100} | San Diego Cons. G.&.E.... 5s 1939 k100 |... :.'° | Western Pwr............ ’ 648 1954 101} 100} 402, 
North Shore Elec........ 5s 1940 100! 98} 1002] San Diego ConsG.&E.... 68 1939 1013 i6i i062} | Western Pub. Service... 68 1950 98% 98 $9; 
ON: UA Pee 5s . 1948 m100} 994 101} San Joaquin Lt & Pwr.. "i 5s 1945 99 98} 100 West States Gas & Elec.. 5s 1941 99 98} 96 
No. Ind. Gas & Elec..... 58 1929 99 99 100 San Joaquin Lt. & Pwr.. : 6s 1950 103 103 104} West States G.&E. (notes) 6s 1937 944 945 
No. Ind. Cue Elec....... 68 1952 104) 1024 105 San Joaquin Lt. & Pwr... 68 1952 103 99} 103} West States Gas & Flec.. 6s 1947 k100 ones 102 
Northern N . Utilities. 53s 1949 101 100 101} San Joaquin It. & Pwr... 68 1954 1013 100} 102} West United Gas & El.... 5s 1950 102 101} 1024 
No, Ohio cer Syren . 7s 1935 k 96 -:2+ +2:+ | Sauda Falls : ¢ ” Bs 1955 k 95 94} 96 West United Gas & El.... 68 1950m102 100 * 
No. Ohio Trac. & Lt..... 4s 1933 88 87 89 Savannah Elec. A & Pwr.. ao 7is 1941 k104 Westphalia Un. Elec. Pwr 64s 1950m 98t ..- rr’ 
No. Ohio Trac. & Lt..... 5s 1956 84 84 86 | Saxon Pub. Wks. (Ger- Paes Westinghouse El. & Mfg. 7s 1931 £105} “66° 160° 
No. Ohio Trac. & Lt..... 6s 1926 99 99 100 many) 7s 1945 95} 923 96 Wheeling Elec........... 5s 1941 99 99 88 
No. Ohio Trac, & Lt..... 6s 1947 k 945 .... .... | sopanton Electric........ 5s 1937 102 101: 102; | WichitaR. R.& Lt...... 5s 1932 85 83 97 
No. Ontario Lt. & Pwr... 6s 1931 m100 n 95] 100} ae 5s 1930 101} 100} 1013 Winnipeg Elec.. oe SE 97 96. $91 
No. States Pwr.. .. 6is 1933 116% 1164 131 | Seattle Elec... ........ 5s 1929 991 994 100) | Wisconsin Elec. Pwr..... 58 1954 99 983 ‘ 
No. States Pwr. (notes).... 6}s 1933 103} 103 104) Seattle Elec............. 88 1939 93 92} 94} | Wisconsin Gas & Elec.. 5s 1952 k 99 oo Bast 
No. States Pwr.......... 6s 1948 k103} re see Seattle Ltg... : ; ee 53 1949 914 90} 92} Wis.-Minn. Lt. & Pwr.. fs 1944 k 97 63° 
No. States Pwr.......... 6s 1941 k105} .... webs Shawinigan Wtr. & Pwr.. 5s 1934 101 100 101 Wisconsin Pwr. .» Lt, & Ht 5s 946 92 92 102} 
No, States Pwr.......... 5s 1941 k 99 moiine ts -::° | Shawinigan Wtr. & Pwr. 53s 1950 104} 103} 104 Wisconsin Pub. Service... 6s 1952 101} 10% 93! 
ok oe eee 5s 1940 70 72 75 | Shawinigan Wtr. & Pwr.. 6s 1950 105 104) 105) | Wis. Ry.. Lt. & Pwr..... 5s 1933 9 ae 
Northwestern Elec.. - 68 1935 102} 102 103} Sheboygan Elec " “5s 1946 953 94) 96} Te POE WR cces coos 5s 1941 93 924 101} 
Northwestern Pub. Serv. Se 1948 100 994 1003 | giemens & Halske........ 78 1928 k% 99i 96 1090 | Wolverine Pwr.......... 7s 1943 101 100 
ee ene ee Sierra & 5 ioe. ‘Pwr... 4 1949 77 Oe ie YADKIN RIVER PR.. 58 1941 2100 
Sierra & San Fran. a en . ? 2) b> ‘“o6° ‘a 
Onto pwr............ 5s 1952 k 95 943 96 | Sierra & San Fran. Pwr.... 6s 1949 90 (91 | Yarmouth Lt. & Pwr..... 5s 1937 83 83 1 
ME: vo nasseoae sane 6s 1953 104 103} 1044 | Sioux City Gas & Elec.... 68 1947 102! 101} 102} Yarmouth Lt. & Pwr..... 8s 1951 99 99 
- " — 
Stork Exchange: aChicago; bSt. Louis: cPhiladelphig; @Béston; eBaltimore; fMontreal; gCincinnati; hSan Francisco; iPittshburgh; jfWashington. &Bid, ‘ow high, 


Tuesday, March 2, 


TBid, low, high, Wednesday, March 3. 


mLatest quotations availabie. 


n1925, 
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ELECTRICAL WORLD 


Manufacturing and Markets 


Plugs and Receptacles for Appliances 


Report of a Sub-Committee of the N.E. L.A. Wiring Committee 
Appointed to Study the Problem of 1,000-Watt Appliances 
Now Being Used on Ordinary Lamp Sockets 


By R. S. HALE 
Chairman Sub-committee of Wiring Committee and Superintendent Special Research 
Department Edison Electric Iluminating Company, Boston 


ITHIN a few years the plugs for 

attaching ordinary appliances to 
the sockets and the receptacles or con- 
venience outlets for attaching ordinary 
appliances to the circuit otherwise than 
through a socket have been standard- 
ized in the sense that the plugs and re- 
ceptacles of nearly all manufacturers 
are interchangeable. This happy re- 
sult, to which is due the recent increase 
in the use of appliances, has come, we 
believe, from the efforts of the National 
Electric Light Association’s wiring 
committee in placing before the manu- 
facturers the benefits of such stand- 
ardization to the consumer. A recent 
development now warrants a new refer- 
ence to the subject. 

Formerly separate circuits were re- 
quired by the code for every individual 
device in excess of 660 watts. .Then it 
was found that this was not necessary 
for safety and the code was changed 
to permit a circuit with several recep- 
tacles for 10-amp. devices. The code 
does not now permit such circuits to be 
used also for lighting. Obviously there 
is no danger if a lighting outlet or 
socket be also connected to such cir- 
cuits, provided, of course, that a 10- 
amp. device is not used on the socket 
and that the increasing use of devices 
leads to no greater tendency to over- 
fuse circuits than exists with circuits 
used for lighting only or for lighting 
together with devices, none of which is 
over 660 watts. The change in the wir- 
ing situation represented by this change 
in the code has facilitated the more 
convenient and general use of certain 
10-amp. appliances than formerly, such 
as mangles, large sunbowl and other 
heaters, tailors’ irons, etc., all of which 
add to the customers’ convenience and 
the companies’ income. 


AMPLE RECEPTACLES REDUCE DANGER 


The question of keeping such devices 
off the sockets must be considered, 
however, whether the sockets are on a 
Separate circuit or not. A rule pro- 
hibiting sockets on the device circuit is 
hardly even a partial safeguard, since 
there is danger of using the appliances 
on any sockets, whether the socket is 
on that particular circuit or on another 
circuit. If plenty of proper receptacles 
are conveniently located, the danger is 
remote, 

_ Of course, the only perfect solution 
is the complete education of the cus- 
tomer; but, failing that, the situation 
will be greatly helped if the manufac- 
turers of the devices that are above 
6 amp., and yet of a size (such as 10 


amp.) that is to be used on the 15-amp. 
circuit, will put out their devices with- 
out the screw plugs that go into the 
sockets but with a plug cap with tan- 
dem blades which will go into the 
double-T or four-door receptacles now 
standardized as convenience outlets. 
This will not prevent a customer from 
doing the wrong thing, but will be of 
no disadvantage and will prevent a 
customer using the large devices on a 
socket unless he makes a special effort 
of some sort to do so. 


WHAT THE MANUFACTURER CAN DO 


Along with the encouragement of 
manufacturers of the large devices to 
put on them only caps with tandem 
blades should go an effort to discour- 
age still further the use of screw plugs 
with tandem slots. It has been sug- 
gested that instead of or in addition to 
this procedure a 10-amp. socket should 
be developed for the ordinary screw 
base. We do not believe in this, since 
it would apply only to new installa- 
tions. For new installations it is clear 
that convenience outlets should be in- 
stalled in addition to the sockets. 

The problem is_ substantially the 
same as that with the 250-watt and 
660-watt sockets. The 250-watt socket 
gives trouble if a 6-amp. appliance is 
used in it and turned on and off at the 
key. While the 660-watt socket cures 
this trouble, the cure still leaves it 
necessary for the customer to change 
from a lamp to an appliance and back 
again and leaves it so that the customer 
cannot use the appliance and the lamp 
at the same time. Obviously the 
proper cure is the addition of a 
convenience outlet, and the 660-watt 
socket applies only in cases where on 
account of cost of wiring or for other 
reasons the number of outlets is limited. 

We believe that the only places where 
the use of a 660-watt socket is indi- 
cated is installations where the total 
number of outlets is restricted by cost 
and locations where the lamp is apt 
to be unscrewed and the appliance 
plugged in. In locations where the 
socket is inaccessible for such use, as in 
the ceiling, etc., there is no advantage 
whatsoever in the 660-watt socket. 

This analysis indicates that no new 
materials are needed and that any new 
rules in the National Electrical Code, if 
added, should be mainly in the way of 
indicating what is an adequate provi- 
sion of circuits for the devices and 
lighting likely to be required and the 
proper assembly of existing materials, 
such as the provision, on cords for de- 
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vices, of plugs suited to the current 
required for the devices. 

The screw plugs with tandem slots 
and the cap with tandem blades are 
still being manufactured to a limited 
and diminishing extent. The screw 
plug with tandem slot should disappear, 
but there will continue to be a use for 
the cap with tandem blades. The pres- 
ent standard double-T and four-door 
receptacles will continue and will en- 
able any size of appliance up to the 
limit of the circuit to be used from 
the convenience outlet. 

As was the case when the committee 
was promoting the original standard- 
ization of the attachment plug and re- 
ceptacle, we believe that any additional 
National Electrical Code rules, if added, 
are only of incidental value. The prin- 
cipal advance will come through co- 
operation of manufacturers, dealers and 
customers, who as they learn what is 
best will gradually fall into line just 
as they have been doing in the case of’ 
the small attachment plugs and con- 
venience outlets. 


The Value of Patents 


Public and Inventor Both Rewarded by 
United States System—Great Mass 
of Useful Data Available 





RICH mine of patent information 

is available to the public at Wash- 
ington, and it would be useful if yearly 
lists of freed inventions should be pub- 
lished by the government, declared 
Karl Fenning, special assistant to the 
Attorney-General, Washington, D. C., 
in an address made Feb. 16 before 
the Connecticut Section, A. I. E. E., at 
Stamford. Mr. Fenning sketched the 
history of patents, showing that from 
1790 to 1836 fewer than 10,000 patents 
were granted, but that, as industry de- 
veloped, patents were issued to support 
it, so that 49,540 were granted in 1925 
alone. He noted that more patents 
have been issued in proportion to the 
population to Connecticut citizens than 
to any other state for each of several 
years past. 

Mr. Fenning pointed out that the 
purpose underlying the United States 
patent system was to get information. 
The government gives a giant of ex- 
clusive use for the limited period of 
seventeen years to an inventor so as 
to get him to give to the public a 
description of his invention in such 
form that when the patent expires the 
invention may be used by any one. Of 
course, to the inventor the chief value 
of a patent lies in his right to exclude 
all others from using his invention, but. 
to the public the chief value lies in the 
information which allows the use of the 
invention after the patent expires. The 
offer of the exclusive right causes in- 
ventors to disclose their inventions and 
not keep them secret. There is, there- 
fore, in the Patent Office, a great mass 
of valuable information contained in 
the more than a million and a half 
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Delinquent Electrical Accounts 
(Data Supplied by National Electrical Credit Association) 
NUMBER OF ACCOUNTS REPORTED 
- Per Cent Fr eR Per Cent 
\ “ Increase Increase 
‘January or 12 Months or 
Division 1925 1926 Decrease 1924-5 1925-6 Decrease 
PIER, PON eT re 308 291 —05.5 4,110 4,112 +0.00048 
Middle and Southern Atlantic States... .. 177 161 —0.09 2,796 2,679 —4.1 
IIE. 5's 0a oleae a ae = ha 65 104 +0.6 737 1,024 +3.8 
A I i Si ell Salle a dee caie Blois waa 22 30 «=+36.0 271 249 —8.1 
CR 5065 us ov cee has sedu seaceskscon 764 753 —1.4 10,300 10,510 + Q 
ON 05665 6 skn<beeeeineseenes Xe 1,336 1,339 +0.0022 18,214 18,574 +1.9 a 
TOTAL AMOUNTS REPORTED 
Per Cent Per Cent 
Increase Increase 
January or 12 Months or 
Division 1925 1926 Decrease 1924-5 1925-6 Decrease 
TO TO cine kt hehe inb eens aie $42,186 $37,435 —I11.2 $598,029 $576,211 —3.6 
Middle and Southern Atlantic States... .. 43,696 15,659 —64.1 336,532 307,865 —8.5 
Now England... ..ccseccscscsesncseves 6,577 9614 + 4.6 79,559 107,513 +3.5 
Py CMs o 06s ccmdaeenddasesences 2,775 4,764 +71.6 34,972 33,779 —3.4 
EME 54S adecewshavenbadsnesnens ves $02,989 91,566 — 1.8 1,216,149 1,297,533 +6.6 
UU vane cc0s 0d 0 tnsees odenbieesess $198,223 $159,038 —19.7 $2,265,241 $2,322,901 +2.5 
AVERAGE AMOUNTS 
January 12 Months 
Division 1925 1926 1924-5 1925-6 
New York... ..0. Cee e Serer eeeEereserareresererene . $137 $130 $146 $140 
Middle and Southern Atlantic States.............---+++ 246 97 120 115 
New England......cccccccsccccscccccscccssesccceccs 101 92 108 105 
NN nck obec kn kee hat Suh so abe ocean share 126 155 129 135 
CONNIE. ko 6 'b.0 0x00 540 CN SSE SEOUN ES 4030s FORRES ERS OOD 134 121 118 123 








patents already issued. These are care- 
fully classified in the public search 
room in the Patent Office and form a 
valuable source of information in ail 
arts. Any one desiring to go into any 
industry will do well to search the 
patent records to see what he can find 
to manufacture or use among the ex- 
pired patents. The Patent Office might 
well be authorized to publish each year 
monographs showing freed inventions in 
the various arts. The courts hold pat- 
ents invalid if the inventions are not 
sufficiently disclosed; hence a patent 
application must be carefully prepared 
to disclose clearly the new thing in- 
vented. 

Mr. Fenning mentioned many labor- 
saving devices of old patents which are 
in general use and add to the public 
welfare. Many of these would never 
have been produced or disclosed but for 
the patent protection which was ob- 
tained. The possibility of getting a 
patent leads many to enter into long, 
arduous and expensive experimental 
and development work, all of which aids 
industry and the public generally. While 
the inventor and his financial backers 
rean the immediate reward, all the 
people gain in the long run. 





Census of Distribution 


Before any effort is made to induce 
Congress to authorize a census of dis- 
tribution, which would require a large 
appropriation, it is proposed to select 
two or three important lines for the 
purpose of giving the plan a trial. The 
first opportunity for the experiment 
will be when the census of manu- 
factures is taken in 1928. If the trial 
demonstrates the value of this expan- 
sion of the census statistics, appeal 
then can be made to Congress for the 
full census of distribution or the work 
can be undertaken gradually. This 
plan will require legislation, it is said, 
but no large amount of money. 


Preventable Credit Losses 


Large Unsolicited Orders Should Be 
Investigated—$10,000,000 Loss 
During 1925 


By FREDERIC P. VosE 
General Counsel National Electrical 
Credit Association 

HE year 1925 made a record in 

credit losses of which commerce 
cannot be proud. In that year prob- 
ably as in no other an ancient fraud 
was perpetrated in almost every section 
of the country, and trade pirates are 
estimated to have enriched themselves 
to the extent of $10,000,000 in the fol- 
lowing manner: The pirates move into 
a city and take the name, either identi- 
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cal or slightly altered, of a well-estab- 
lished and rated corporation. Very fre- 
quently this firm’s letterheads are 
copied in all respects, except the ad- 
dress, and the address invariably js 
given on the same street in which the 
old-established business has been oper- 
ating for many years, but usually at a 
distance of two or three blocks away, 
Frequently the fake concern copies the 
order blanks of the established concern. 
They then flood the distant market— 
very seldom the local one—with trade 
inquiries, saying that they are receiy- 
ing many inquiries for the manufac- 
turers’ goods and would like to know 
their best terms, ete. Then follow 
orders. 

On receipt of an order the credit de- 
partment of the firm addressed turns to 
mercantile agency rating books and 
finds the concern well rated and with 
a reputation of prompt pay. It is 
seldom detected that the address given 
in the order is not the address of the 
old-established house, but if it is de- 
tected the credit man concludes, since it 
is on the same street, that the old house 
has moved to a new location. On the 
strength of the rating and reputation 
of the house the goods are shipped. 
These fake orders are broadcasted 
throughout the country, with the result 
that goods are shipped in large quan- 
tities, often carload lots. They are 
received by the fake agency and imme- 
diately reshipped to other parties in the 
conspiracy to defraud, and these other 
parties dispose of the goods, the spoils 
being presumably divided between the 
original pirate and those in conspiracy 
with him. The market on the goods is 
demoralized to a certain extent, and the 
credit losses are simply enormous. 
Sales and credit managers are warned 
against basing a ready acceptance of 
unsolicited orders merely upon mer- 
cantile agency ratings and reputation, 
without taking the precaution of spe- 
cially investigating to see whether the 
order is indeed that of the established, 
rated house or from a trade bandit. 








Business Conditions 





occupy a major place in the busi- 

ness of the electrical industry. 
Central-station companies are now re- 
questing more quotations from manu- 
facturers, several propositions known to 
have been awaiting approval having 
apparently been settled. Sales to such 
companies consist chiefly of transmis- 
sion and distribution line materials. 
Several orders were placed for mate- 
rials for Southern properties, including 
one for a 12,500-kw. turbine unit, an- 
other for several thousand dollars’ 
worth of distribution transformers and 
another for street-lighting equipment. 
An order for $1,000,000 worth of 


[ccm buying continues to 


. apparatus for street and rapid transit 


railways was also placed in the New 
York district. Steel mills are showing 
less of a tendency to cut prices, the 
market is steady, and production is 
said to be continuing at a high level. 

In New England many inquiries, 
covering a wide range of electrical 


supplies and equipment, are reported 
as being received by manufacturers, 
and a number of interesting orders for 
transformers for substation extensions 
have been placed. Transmission-line 
supplies are also attracting increased 
attention and one project in southern 
New Hampshire will soon ask for bids 
on the material for a 66,000-volt line. 
Industrial buying continues steady in 
the New York district, a large volume 
of orders for elevator equipment is re- 
ported, and transmission and distribu- 
tion line materials are in demand 
by central-station companies. In the 
Southeast there is a demand for all 
classes of wiring supplies and pole-line 
construction materials. An order for 
a 12,500-kw. turbine was also received 
from Florida, and “white-way” equ!p- 
ment orders from two Georgia towns 
amounted to $30,000. The volume of 
business is good in the Middle West 
but fell off somewhat during the !ast 
week in February. Plans for greater 
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expansion in the spring are being 
formulated by various utility com- 
panies. On the Pacific Coast con- 


tractors and lumber companies are 
buying in good volume, but power- 
company purchases have been compar- 


atively small. 


Volume of Business Fair but 
Prices Erratic on Metal Market 
The demoralization in the New York 

stock market and the severe decline of 

metal prices in London have both con- 
tributed to the weakness shown in the 


metal markets, but despite this a good” 


business has been done in copper. Buy- 
ing of lead has been decidedly limited 
since Saturday of last week, and activ- 
ity in zine is confined largely to deal- 
ers. Prices have fluctuated so that 
those obtained by different sellers on 
the same day varied widely. Copper 
prices during the week have ranged 
from 14.375 cents for good tonnages in 
the Middle West to 14.075 cents for 
smaller amounts in the East, and a 
large tonnage was sold on Wednesday 
for 144 cents. It is believed that a 
large volume of business would de- 
velop at 14 cents, but producers are dis- 
inclined to meet this price. 

The American Smelting & Refining 


NEW YORK METAL MARKET PRICES 





Feb. 24, 1926 Mar. 3, 1926 


Cents per Cents per 

Pound Pound 
Copper, electrolytic....... . 14} 14} 
Lead, Am. S. R. price 9.13 8} 
PM cis csceunes 1} 20} 
Nickel, ingot............. 35 35 
MN MORE sinks sou ceedes 8.10 8.05 
Tin, Straits... . 5, Sa 64} 63? 
Aluminum, 99 per cent 28 28 


Base copper price March 3, 1926, 16 cents 





Company on Feb. 25 reduced its official 
contract price for New York lead from 
9.15 cents to 9 cents per pound and on 
March 1 made a further cut of 10 
points and on Wednesday one of 15 
points, bringing the price to 8% cents. 
The two lines of users that seem to be 
normally active are makers of lead- 
covered cables and of lead foil. For the 
most part producers are in a comfort- 
able position with respect to supplies, 
but at the same time there is no short- 
age of metal for prompt delivery. 
Since last Saturday consuming business 
in zinc has been conspicuous by its ab- 
sence. Straits Tin has remained fairly 
steady during the week at close to 64 
cents, with forward positions at prices 
about one cent off this figure. 


Many Inquiries Reported in the 
New England District 


A large volume of inquiries covering 
a wide range of electricalesupplies and 
equipment marks an encouraging trend 
im business throughout the New Eng- 
land district. Negotiations for trans- 
formers for a number of substation 
extensions are under way and several 
Interesting orders have been placed 
recently. Power apparatus is selling 
well and small motors are in good 
demand, with the record of sales for 
the past month well above that of last 
year for the corresponding period. 
‘ransmission-line supplies are attract- 
Ing increasing attention, and one 
Project in southern New Hampshire 
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will soon ask for bids on the material 
for a 66,000-volt line. 

Electric range shipments continue 
steadily with the demand strong in 
southern and southwestern districts. 
Many sales are reported in New Eng- 
land, one syndicate recording more 
than one hundred sales during the 
previous nine months and planning to 
distribute more widely during the 
coming season. Oil-burning-equipment 
sales are encouraging and reports are 
given of the favorable reception of 
this equipment in northern districts. 
Washing-machine sales are increasing, 
but radio sales have fallen off somewhat. 
Much new construction is planned for 
the spring and a heavy movement in 
pipe, wire and line hardware is pre- 
dicted by many jobbers. 


Contractors and Lumber Com- 
panies Active on Pacific Coast 


Power-company purchases have been 
proportionately small on the Pacific 
Coast. Recent orders have included 
$1,000 worth of No. 10 and No. 12 lead 
cable, 5,000 60-kva. and 2,000 11-kva. 
porcelain insulators. It is estimated 
that approximately $500,000 worth of 
high-tension suspension insulators were 
purchased last year for 1926 delivery 
and installation, so that only scatter- 
ing orders for this material are ex- 
pected this year. A _ recent inquiry 
covered 50,000 lb. of No. 2 solid 
weatherproof wire, and another called 
for a fair amount of pole line material. 

Lumber companies are placing many 
orders for $1,000 and $2,000, and sev- 
eral large contracts for motors are 
scheduled to be let early this month. 
Appliance sales by dealers are reported 
as good. The Washington Water 
Power Company’s proposed develop- 
ment at Lake Chelan for the Great 
Northern Railway is being watched 
with interest, as several hundred thou- 
sand dollars in machinery and equip- 
ment will be needed. Contractors’ 
business is good, and jobbers report 
many stock orders in fairly large and 
well-assorted quantities. 


Industrial Buying Continues 
Steady in New York District 


The demand for _ industrial-plant 
equipment in the New York district 
continues steady, manufacturers almost 
unanimously declaring this class of 
business to be of a generally sound 
nature without showing any very 
pronounced high spots or large in- 
dividual sales. One prominent manu- 
facturer reports a large volume of 
orders for elevator equipment, as 
might be anticipated from the large 
amount of building construction now 
in progress in this vicinity. In the 
central-station field there is little im- 
provement apparent in the demand for 
generating and transformer equip- 
ment. Transmission and distribution 
line materials, however, are moving 
fairly briskly, the total volume of 
sales in this line for the latter part 
of February being reported by one 
manufacturer as considerably exceed- 
ing expectations. Inquiries for that 
class of material have also decidedly 
increased. Orders for more than 
$1,000,000 worth of electrical equip 
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ment for street and rapid-transit rail- 
ways were placed during the past week, 
and negotiations are still pending for 
other orders for traction equipment. 
Reports from jobbers indicate very 
little buying in that line, both building 
construction materials and appliances 
moving very slowly. 


Business Good in Middle West 
but Decreases Slightly 


The volume of business fell off some- 
what in the Middle West during the 
last’ week of February, although the 
consensus of opinion is that February 
was a good month. Reports of vari- 
ous wholesale mercantile houses and 
industrial firms show a good volume of 
sales, and a healthy business outlook is 
evident. Little activity is noticed 
among the various utility companies, 
although plans for greater expansion 
in the spring are being formulated. 
There has been a normal demand for 
distribution equipment, meters, pole- 
line hardware, etc., with no outstanding 
purchases of importance. The railroad 
companies are also coming into the 
market for large requirements of rail 
material and rolling stock. Business 
was a little quiet from the jobbers’ 
viewpoint. The month closed well with 
regard to volume of sales, but a little 
inactivity was noticeable. The demand 
for appliances remains constant. It 
would appear that electric refrigera- 
tion sales have had some added impetus 
as one jobber placed a single order, 
covering several months’ requirements, 
for approximately 400 machines. Con- 
siderable interest was aroused among 
wiring-device manufacturers by an in- 
quiry from one jobber for about $60,- 
000 worth of wiring devices. 


Line Construction Supplies in 
Demand in Southeast 


An active demand for all classes of 
wiring supplies, is reported in the 
Southeast with the exception of the dis- 
trict immeadiateiy around Atlanta, 
though construction under way is ex- 
pected to stimulate the local market 
within the next two weeks or so. 
Purchases of pole-line construction 
materials by central-station com- 
panies show no indication of a de- 
crease. Municipalities are also taking 
line construction materials in quanti- 
ties above the average, with a tendency 
apparently toward the more permanent 
and heavier type of construction than 
heretofore has been the case. Distribu- 
tion transformers are in good demand 
and satisfactory orders are being re- 
ceived for lightning-arrester equipment. 

“White-way” equipment orders, which 
will call for approximately $30,000 
worth of equipment, were received from 
two Georgia towns. Pending turbine 
orders in Florida materialized in the 
receipt of one order last week for two 
12,500-kw. units for St. Petersburg, 
and other turbine business is in pros- 
pect for the immediate future. In- 
dustrial and commercial lighting equip- 
ment is in steadily good demand, but 
residential lighting fixtures continue 
quiet. Virtually all fan contracts have 
been closed for 1926, and electric sign 
campaigns by central-station companies 
are serving to stimulate interest in that 
class of equipment. 
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Activities of the Trade 





Bank Advertising Cites Electrical 
Manufacturer’s Growth 


In one of a series of advertisements 
depicting the growth of Pittsburgh the 
Union National Bank of Pittsburgh has 
featured the Pittsburgh Transformer 
Company. Three of the four buildings 
recently erected by the Pittsburgh 
Transformer Company are illustrated. 
The bank in its advertisement refers 
to the rapid expansion of the Pitts- 
burgh company, the largest concern in 
the United States manufacturing trans- 
formers exclusively, and states that 
the four plants which have been erected 
on the North Side within the past few 
years are indicative of the industrial 
growth of Pittsburgh. The advertise- 
ment refers to the Pittsburgh company 
purely as a civic development, as the 
company does no banking at the Union 
National. 

~~ 
Allis-Chalmers Company Forms 


European Organization 


The business of the Allis-Chalmers 
Manufacturing Company in Continental 
Europe will hereafter be handled 
through an organization recently incor- 
porated as Allis-Chalmers (France), 
with headquarters at 3 Rue Taitbout, 
Paris. H. I. Keen, who has been man- 
ager of European sales through the 
company’s district office in Paris, will 
be the managing director of the new 
organization. The company has main- 
tained for many years an office in Lon- 
don at 728 Salisbury House, London 
Wall, F.C. 2. 





Westinghouse Now Operating New 
High-Power Testing Laboratory 


A new high-power testing laboratory 
was put into operation on Dec. 1, 1925, 
by the Westinghouse Electric & Manu- 
facturing Company at East Pittsburgh, 
to be used primarily for testing the 
interrupting capacity of oil circuit 
breakers, contactors and fuses and the 
thermal capacity and _ mechanical 
strength of current-carrying parts in 
power stations, such as reactors, bus- 
bar supports, bus structures and cur- 
rent transformers. Two 20,000-kva., 
13,200-volt, three-phase generators, spe- 
cially designed for this testing service, 
supply the required power. A max- 
imum current equivalent of 700,000 
kva., three-phase, that can be applied 
to oil circuit breakers on short-circuit 
test is thus available. 

A great range of reactance values 
can be obtained owing to the fact that 
a group of reactors is provided, to- 
gether with suitable disconnecting 
switches. By means of these various 
connections on the generator and re- 
actor groups, any current from approxi- 
mately 500 amp. at 13,200 volts, suit- 
able for fuse testing, up to a maximum 
of approximately 50,000 amp. at 3,800 
volts, for busbar testing, can be ob- 
tained in fairly uniform steps. Other 
apparatus such as a three-element and 
a six-element oscillograph, automatic 


relays, etc., are provided for the mak- 
ing of very elaborate and complete 


tests. 
> -—_— 


Square D Company Reports Good 
Showing in 1925 


The Square D Company, Detroi*, had 
the most successful year in its history 
in 1925, according to T. J. Kauffman, 
treasurer and general manager. “Our 
business for last year,” says Mr. 
Kauffman, “was greater than for any 
previous year in our history, both in 
number of units sold and in dollars and 
cents. Our physical assets were in- 
creased by 25 per cent with the cor- 
responding increase in our production 
capacity. Our financial position is 
strong, with no funded debt and o 
bank loans. The same satisfactory 
condition holds in our Peru plant, 
where we manufacture electrical porce- 
lain. Our 1925 business was greater 
than in any previous year, and dur- 
ing the past year we have found it 
necessary to add considerable new 
equipment to increase our capacity.” 





General Electric Builds 9,000-Hp. 
Synchronous Motor 


A 9,000-hp. synchronous’ motor, 
which is said to have a higher con- 
tinuous horsepower rating than any 
other industrial motor, has been built 
by the General Electric Company and 
is now ready to ship to the McKinney 
Steel Company’s River Furnace plant 
at Cleveland, where it will be direct- 
connected to a Morgan continuous- 
billet mill soon to be placed in opera- 
tion. The mill will have ten stands of 
rolls and will be the first large steel 
rolling mill to be driven by a syn- 
chronous motor, the usual practice 
having been to use an induction motor. 

—_——___ 


Ajax Electrothermic Acquires 
Land and Is Building New Plant 


A 25-acre tract of land in Ewing 
Township has been acquired by the 
Ajax Electrothermic Corporation, Tren- 
ton, N. J., manufacturer of high-fre- 
quency induction furnaces. The prop- 
erty is situated at the Junction of 
Fernwood Road and the Reading Rail- 
road Company’s tracks. A factory 200 
ft. x 60 ft., together with a two-floor 
office building, containing about 4,000 
sq.ft. of floor space, are being erected 
at a cost of approximately $80,000. The 
company plans to be in its new quarters 
about April 1. 

ee 

The Union Electric Manufacturing 
Company, Milwaukee, manufacturer of 
electric motor-control equipment, an- 
nounces the opening of a Chicago office 
at Room 933, Monadnock Building, 
under the direction of C. L. Russell. 

The Automatic Electric Washer Com- 
pany, Newton, Iowa, announces the 
opening of a New York office at 145 
West Forty-fifth Street, with R. P. 
McConnell in charge. Mr. McConnell 
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will also be in charge of the territory 
comprised in the metropolitan district 
of New Jersey. 


The Philadelphia Electrical & Manu- 
facturing Company, 1228 North Thirty- 
first Street, Philadelphia, has _ been 
awarded a contract by the Philadelphia 
Electric Company for 4,300 street- 
lighting units of special design. These 
units, as well as nearly 16,000 of a 
similar design previously furnished, are 
equipped with the company’s “Pemco” 
series sockets. 


The American Electrice Corporation, 
120 Broadway, New York, recently 
organized, as announced in the Jan. 30, 
1926, issue of the ELECTRICAL Wor tp, 
to acquire the entire assets and busi- 
ness of the Belding-Hall Company and 
patent licenses for the manufacture of 
an electrically operated refrigerating 
machine, has announced the election 
of the following officers: Arthur E. 
Swanson, president, formerly vice-presi- 
dent of the American Radiator Com- 
pany, and Brinton F. Hall and R. H. 
Hall, vice-presidents, formerly respec- 
tively president and vice-president of 
the Belding-Hall Company. 


The Trumbull Electric Manufacturing 
Company, Plainville, Conn., has placed 
on the market a new line of covered 
cut-outs, with the cover made of steel 
backed by an insulating plate and pro- 
vided with test holes. 


The Electric Refrigeration Corpora- 
tion, Detroit, announces that J. A. Cor- 
coran has joined the organization as 
resale manager; A. W. Berresford has 
become executive vice-president of the 
Nizer Corporation; Gordon W. Kings- 
bury, formerly secretary-manager of 
the Adcraft Club of Detroit, has been 
made advertising manager of Kelvina- 
tor, and August Jaeger of the Edison 
Electric Appliance Company has joined 
the Leonard organization as assistant 
sales manager. 


James Leffel & Company, Spring- 
field, Ohio, manufacturers of turbine 
waterwheels, steam engines and boilers, 
announce that Henry L. Doherty & 
Company, New York City, have placed 
a contract for three _ vertical-type 
waterwheel turbines installed in steel 
flumes to be direct-connected to vertical 
Westinghouse generators, which will be 
mounted directly on top of the steel 
flumes, making complete self-contained, 
direct-connected hydro-electric units. 
Two of these units, having a capacity 
of 1,200 hp., under an effective head of 
41 ft., will be installed in a new plant 
of the Athens Railway & Electric Com- 
pany to replace its old plant, recently 
destroyed by fire. The other unit, hav- 
ing a capacity of 2,100 hp., under an 
effective head of 59 ft., will be installed 
in the present plant of the Watauga 
Power Company near Bristol, Tenn. 


The Campbell Machine Company, Inc., 
39 Hayward Street, Wolliastor ‘P. O. At- 
lantic), Mass., has placed on the mar- 
ket a household electric polishing ma- 
chine. 

The Diamond Power Specialty Cor- 
poration, manufacturer of “Diamond 
soot blowers, announces the appoint- 
ment of J, E. Heeter as manager of the 
Philadelphia office. Mr. Heeter suc- 
ceeds M. J. Miller, who has been trans- 
ferred to the Detroit territory. Mr 
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Heeter has been associated with Mr. 
Miller in the Philadelphia district for 
many years. 


The Graybar Electric Company, for- 
merly the Supply Department of the 
Western Electric Company, announces 
the following changes in its sales staff: 
W. B. DeForest, formerly manager of 
the Kansas City distributing house, has 
been made sales manager of the com- 
pany with headquarters at New York; 
F. G. Caldwell has been made manager 
of the Houston (Tex.) distributing 
house; J. F. Davis, formerly sales man- 
ager at New York, has been transferred 
to the general staff department of the 
company at 100 East Forty-second 
Street, New York; R. F. Copes has 
been appointed sales manager of the 


Norfolk (Va.) distributing house; 
George Corrao has been appointed man- 
ager of the St. Louis distributing 


house, succeeding H. N. Goodell, who 
has been appointed district manager 
and manager of all the company dis- 
tributing houses in the Western district, 
and C. V. Robinson has been appointed 
credit manager at Richmond, Va., suc- 
ceeding F. S. De Gruchy, who has been 
transferred to the credit department at 
401 Hudson Street, New York City. 


The General Electric Company an- 
nounces that thirty of its employees, 
scattered throughout its factories and 
offices all over the United States, have 
received awards in recognition of out- 
standing contributions to industry dur- 
ing 1925. The awards include the 
Charles A. Coffin foundation certificates 
of merit and honorariums of $300. 


The American Jobbers’ Supply Com- 
pany, 233 Broadway, New York, manu- 
facturer and distributor of line mate- 
rial, is arranging for the early erection 
of a new branch plant at Ninth and 
Chesapeake Streets, Curtis Bay, Balti- 
more, a considerable portion of which 
will be given over to cross-arm pro- 
duction. 

The Standard Underground Cable 
Company had its Perth Amboy, N. J., 
plant damaged by fire on March 2. The 
loss will be about $25,000. The fire 
originated in the basement of the rod 
mill. All departments were in opera- 
tion on the second day following, the 
fire and it is expected that the rod mill 
will have been in complete operation 
within another day. 


The Mueller Electric Company, 1583 
East Thirty-first Street, Cleveland, an- 
nounces that it has placed on the mar- 
ket the No. 46 “Pee Wee” insulated 
“Universal” test clip, designed for the 
testing of meters and other work where 
Space is a factor. The clip has a jaw 
spread of % in., is only 14 in. long, is 
fitted with a 12-Ib. spring and is fur- 
nished in both red and black to desig- 
nate polarity. 

The Servel Company, 51 East Forty- 
second Street, New York, manufacturer 
of electric refrigerators, has appointed 
Ralph Hotton as Michigan manager for 
the company. For the last eight years 
Mr. Hotton has been district agent for 
the Detroit Edison Company, serving 
In the St. Clair district. 

The Reaver Machine & Tool Com- 
Ney Inc., 625 North Third Street, 
pewark, N. J., manufacturer of elec- 
"eal specialties, announces that it has 
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assembled about thirty of its most pop- 
ular wiring devices on a sample board 
and that while they were originally 
planned for use at Beaver branch offices 
they are also being furnished to large 
Beaver distributors. 

The Federal Electric Company, 8700 
South State Street, Chicago, manufac- 
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turer of washing machines, sirens and 
electrical specialties, announces the 
appointment of Charles Borland as gen- 
eral sales manager. 

The United Electric Company, Can- 
ton, Ohio, announces an improvement 
in the complete set of Ohio electric 
cleaner attachments. 








New Equipment Available 





Panel for Remote Control of 
Steam Lines 


A panel for the remote control of 
steam lines has been designed by the 
General Electric Company for use by 
the Chapman Valve Company. The 
buses representing the steam lines and 
the nameplates shown on the black 
panel in the illustration are of polished 
copper. The push-button stations are 
used only to close valves, each being in 
parallel with the closing buttons of an- 
other push-button station remote from 





STEAM LINE VALVES 


PANEL FOR CLOSING 
AT A REMOTE POINT 


the panel. The “open” control is in- 
stalled at the remote push-button sta- 
tion. 

Three push-buttons comprise a group. 
The topmost button controls the valve 
which feeds a high-pressure steam line 
to a unit, the lowest button controls the 
valve feeding low-pressure steam to 
the same unit, and the middle button 
is a master by means of which each 
of the two valves in question can be 
closed. As the two valves in question 
are on steam lines of different pres- 
sure, both cannot be open at the same 
time, one always being closed. The 
master push-button, when depressed, 
will close the open valve, no matter 
which one it may be. By noting the 
red indicating lamps it is possible with 
the use of this panel to trace any open 
steam line from the boiler to the tur- 
bine unit. 


Automatic Rotor Recentering 
Roller Bearing Motors 


A complete line of motors with Tim- 
ken tapered roller bearings, in which 
any looseness in the bearing caused by 
wear or otherwise is automatically 
taken up so as to keep the rotor of the 
motor continually centered with a uni- 
form air gap, has been placed on the 
market by the Howell Electric Motors 
Company, Howell, Mich. This is accom- 
plished by placing between the bearing 
and the bearing cap a fluted wire spring 
which acts as a compression spring. The 
inner race or cone of the bearing is 
fitted on the shaft with a light press 
fit. The outer race or cup is fitted 
into the housing of the motor end bell 
with a sucking fit which allows creep- 
ing of the outer race. The spring is 
held tight against this outer cup by 
the outer grease cap, thus keeping the 
bearings tight at all times. 

The bearings are arranged for grease 
lubrication and are effectively sealed to 
keep the grease in and to keep out for- 
eign matter. These motors are offered 
in all types and sizes in addition to 
the company’s regular rotor recentering 
sleeve-bearing motors. 


aaaninaite 
Remote-Control Oil Switch 


The entire line of “R.C.0.C.” switches 
developed by the South Bend Current 
Controller Company, South Bend, Ind., 
has been redesigned to meet the more 
rigid requirements of present develop- 
ments in outdoor illumination. The 
new design is said to be flexible in ap- 
plication, being so constructed as to 
operate the following amperages at the 
various voltage levels: 100 amp. per 
pole at 220 volts, 50 amp. per pole at 
3,300 volts, 25 amp. per pole at 4,000 
volts and 15 amp. per pole at 6,600 
volts. The power consumption of each 
solenoid on the new line remains as be- 
fore at 55 watts. A breakdown test on 
this equipment is said to show that the 
switches are able to withstand an in- 
sulation test of 40,000 volts. | 

A redesigned contact is a feature of 
the new line, as is the replacement of 
three hard maple boards in the frame 
construction with micarta tubes. The 
contacts, brushes and terminals jare 
now mounted on special porcelain bush- 
ings. The brushes now have 50 per 
cent greater pressure than formerly, 
so that all possibility of chatter or hum 
is removed. The hand-lever control is 
now arranged so as to be mechanically 
operated at the switch or from the 
ground. Using this switch the com- 
pany has developed a method of cascad- 
ing a number of constant-current trans- 
formers at different points of feed, so 
that outages on one circuit do not affect 
the remainder of the circuit. 
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New Trade Literature 





BAFFLE WALL.—The Boiler Engineer- 
ing Company, 760 Broad Street, Newark, 
N. J., is distributing a folder describing the 
“Beco” baffle wall, for use in the furnaces 
of any horizontal or vertical water-tube 
boilers. 

SPEED REDUCER.—A_ new bulletin 
issued by W. C. Lipe, Inc., 208 South Ged- 
des Street, Syracuse, N. Y., describes and 
illustrates the Lipe speed reducer, which is 
applicable for line shafts, air compressors, 
refrigerating machines, elevators, genera- 
tors, pumps, conveyors, etc. 

FIELD RHEOSTATS.—Bulletin No. 60 B 
issued by the Ward Leonard Electric Com- 
pany, Mount Vernon, N. Y., describes and 
illustrates the various designs of its “Vit- 
rohm” and “Ribohm” field rheostats. 
Tables giving resistance and other data 
on “Vitrohm” field rheostats for 24 to 32 
volts up to 320-600 volts, and for “Ribohm” 
field rheostats for 80 to 160 volts and for 
160 to 320 volts, are included. Field dis- 
charge resistors for use with ‘‘Ribohm” 
field rheostats are described and illustrated, 
with complete data arranged in tabulated 
form. 

BOILER ROOM OPERATION. — The 
Republic Flow Meters Company 2240 
Diversey Parkway, Chicago, has issued 
Article VIII, entitled ‘‘Results Not Achieved 
in Practice,” Which is one of a series on 
boiler-room operation in which is covered 
the small industrial plant. 

ILLUMINATION DATA.—The Holo- 
phane Glass Company, Inc., 342 Madison 
Avenue, New York City, is distributing a 
new issue of the Holophane Datalog, No. 
875-C, commercial edition. This booklet 
contains listings of important additions 
and new developments, including a new 
200-watt window reflector, ceiling type 
“Filterlite” line, new corridor lighting unit 
and 200-watt vapor-proof unit. 

STEAM-TURBINE GENERATORS. — 
The General Electric Company, Schenec- 
tady, N. Y., is distributing bulletin GEA-54, 
which supersedes bulletin No. 42,206, cover- 
ing the Curtis steam-turbine generators. 
It contains a short sketch of the use of the 
Curtis steam turbo-generators in connection 
with the growth of the electrical industry. 
Illustrations showing typical installations in 
various plants are included. 

MACHINE FOUNDATIONS.—“How to 
Isolate Machine Vibrations” is the title of 
a bulletin issued by the Korfund Company, 
Inc., 11 Waverly Place, New York City, in 
which it describes the use of ‘“Korfund” 
for isolating machine vibrations. It con- 
tains illustrations showing various installa- 
tions where “Korfund”’ is used and line 
drawings of a few typical “Korfund” foun- 
dation arrangements. 

OIL CIRCUIT BREAKER.—The West- 
inghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., is distributing 
leaflet No. 20,284, describing its non-auto- 
matic, type F-11, single-pole oil circuit 
breaker applicable for both pole and sub- 
Way mounting. 

WATER METERS.—Bulletin No. W-31 
issued by the Republic Flow Meters Com- 
pany, 2240 Diversey Parkway, Chicago, 
covers its water meters for use in hydro- 
electric plants, high-pressure pumping 
plants and industrial plants and for meas- 
uring boiler-feed water, ete. Attention is 
also called to the Republic water-level in- 
dicator and recorder, 





Foreign Trade 
Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: 

Purchase is desired in Melbourne, Aus- 
tralia (No. 19,361), of electrical equipment 
for plate-bending and straightening rolls; 
also for electric overhead traveling cranes 
and equipment (No. 19,362). 

Purchase is desired in Havana, Cuba 
(No. 19,367), of electrical goods. 

Purchase and agency is desired in Berlin, 
Germany (No. 19,332), for electrical house- 
hold devices (motor-driven) for hotels and 
restaurants. Metal-working machinery for 
machine building, automobile, bicycle, motor- 
eycle, sewing machine and electric equip- 
ment, manufacturing plant (No. 19,294). 
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An agency is desired in Auckland, New 
Zealand (No. 19,360), for equipment for 
hydro-electric plants and machinery for 

ublic works development and for engineer- 
ine workshops. 

An agency is desired in Copenhagen, Den- 
mark (No. 19,335), for radio articles, par- 
ticularly ship radio plants. 

Purchase and agency is desired in New- 
castle, England (No. 19,333), for radio 
parts, such as condensers, tubes, batteries, 
testing apparatus and appliances. 

Purchase is desired in Fiume, Italy (No. 
19,364), of radio sets. 

Purchase is desired in Bagdad, Iraq (No. 
19,334), of flexible wires of all grades. 

Purchase and agency is. desired _ in 
Luxemburg, Grand Duchy (No. 19,358), for 
conveying and lifting machinery. 

Purchase is desired in Johannesburg, 
South Africa (No. 19,315), of electric wharf 
cranes. 

An agency is desired in Alexandria, 
Egypt (No. 19,298), for Diesel and semi- 
Diesel engines, horizontal and vertical. 

An agency is desired in Hamburg, Ger- 
many (No. 19,297), for laundry machinery 
and equipment. 





Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


MARSHFIELD, VT.—Plans are under 
way by the Charles H. Tenney Company, 
Boston, for the construction of a_ hydro- 
electric plant at Marshfield on the Winooski 
River, and the erection of a 33,000-volt 
transmission line to Montpelier, a distance 
of 22 miles. Contracts for equipment have 
already been placed. The cost of the proj- 
ect is estimated at $750,000. 

SPRINGFIELD, MASS.—The _installa- 
tion of an ornamental lighting system on 
Main Street south of the archway is under 
consideration by the North End Improve- 
ment Association. 

WEBSTER, MASS. — The American 
Woolen Company plans to rebuild its power 
house and mill, recently damaged by the 
bursting of a fly wheel. New equipment 
will be installed. 

BRIDGEPORT, CONN.—Plans are being 
considered by the Police Board for the in- 
stallation of a traffic signal system, to cost 
about $25,000. 

HARTFORD, CONN. — The Hartford 
Electric Light Company contemplates ex- 
tensions to its underground system, during 
1926, to cost about $260,000. Of this 


amount $97,100 will be expended for new 


conduits, $74,400 to increase the present 
cable facilities, and $88,500 for removal of 
overhead wires. 


Middle Milontic States 


BROOKLYN, N. Y.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Washington, D. C., until March 9 
for furnishing electric generating sets, 


thermometers, etc., to the Navy Supply 
Depot, Brooklyn. 
CANEADEA, N. Y.—The _ Rochester 


(N. Y.) Gas & Electric Corporation, it is 
understood, plans to call for bids soon for 
its proposed hydroelectric plant and dam on 
the Genesee River, Caneadea, to cost about 
$2,000,000, with transmission system. 

NEW YORK, N. Y. — Plans are being 
prepared by the New York Edison Com- 
pany, for the construction of a_ service 
building at Fourteenth Street and Avenue 
D, to cost about $1,200,000. 

SYRACUSE, N. Y.—Permission has been 
granted the Syracuse Lighting Company to 
exercise a franchise in the town of Salina, 
and portions of the towns of Cazenovia and 
Fenner. The Salina franchise is for general 
distribution of electricity and the other 
towns for the erection of transmission lines. 

JERSEY CITY, N. Y.—The Erie Rail- 
road Company, 50 Church Street, New York, 
plans to install electric power equipment 
in its proposed local freight distributing 
plant, to cost about $3,500,000. 

TRENTON, N. J. — The Public Service 
Electric & Gas Company, Newark, has 
asked bids for structural steel work for its 
proposed local substation, and plans to 
begin work at an early date. The Public 
Service Production Company is in charge. 








VOL. 87, .No. 10 


ERIE, PA. — Plans for the proposed 
slag mill to be erected by the Buffalo 
(N. Y.) Slag Company, to cost about $150. 
000, include a power plant. a 

PITTSTON, PA.—The Pittston-Luzerne 
Power & Light Company,/ the Exeter-Lu- 
zerne Power & Light Company and the 
Duryea Borough-Luzerne Power & Light 
Company have been organized by the 
Pennsylvania Power & Light Corporation 
Allentown, as subsidiaries, to construct and 
operate transmission lines in the terri- 
tories for which named. 

PITTSTON, PA. — The Cornwall Coal 
Company plans to install electric power 
equipment in connection with the proposed 
rebuilding of its local coal washery plant 
recently destroyed by fire with loss of about 
$200,000. 

PITTSBURGH, PA. — Plans are being 
considered by the West Penn Power Com. 
pany for building two more dams in con- 
nection with the Cheat River hydroelectric 
power project. The present plans provide 
for the construction of seven dams and an 
ultimate generating capacity of 500,000 hp. 

REYNOLDSVILLE, PA.—Plans for the 
proposed furniture manufacturing plant to 
be erected in the Industrial Hills section 
by the Reynolds Table Company, at a cost 
of $50,000, include a power plant. 

CONOWINGO, MD. — License has been 
granted by the Federal Power Commission 
to the Susquehanna Power Company and 
the Philadelphia Power Company for con- 
struction of the Conowingo hydroelectric 
power project on the Susquehanna River 
near the Maryland-Pennsylvania boundary 
line. Plans for the initial installation calls 
for seven units of 43,000 hp. each, with 
provision for four additional units. Con- 
tract for construction of the plant has been 
awarded to Stone & Webster, Inc., Boston. 
The total cost of the project is estimated 
at about $52,000,000. 

WHEELING, W. VA.—The installation 
of ornamental lamps on Zana Street is 
under consideration. 

BRIDGEWATER, VA.—The property of 
the North River Electric Company has been 
acquired by the Shenandoah River Power 
Corporation, Strasburg. The latter com- 
pany plans to erect a transmission line 
from Mount Crawford to . Bridgewater, 
which will be extended to Broadway to con- 
nect with the northern loop furnished with 
power from the Woodstock plant. 

WASHINGTON, D. C.—The Supply Of- 
ficer, Navy Yard, Washington, has been 
authorized to purchase one 3-unit motor 
generator, (N. S. A. Req. 664). 


North Central States 


DETROIT, MICH.—The Public Lighting 
Commission is considering the purchase of 
high frequency electrodes for arc lamps, 
etc., (a distance of 4 miles), on Woodward 
Avenue. 

YPSILANTI, MICH.—Work will soon be 
started by the Ford Motor Company, De- 
troit, on the construction of a hydro-elec- 
tric plant on the Huron River, near Ypsi- 
lanti, to cost about $1,200,000. The plant 
when completed will supply power to 
operate the proposed factory for the manu- 
facture of upholstery cloth and head lining. 

CLEVELAND, OHIO. — Improvements 
are contemplated by the Otis Steel Com- 
pany, involving an expenditure of about 
$800,000. The output of the power plant 
will be doubled at a cost of $450,000. Blow- 
ing engines at gas furnaces will be re- 
placed by turbo blowers. 

HANOVER, OHIO — The Ohio Public 
Service Company, Alliance, plans to erect 
a transmission line on the Lincoln Highway 
in Hanover Township, to furnish service at 
Hanover and Kensington. 

PAINESVILLE, OHIO, — Plans | are 
being prepared by A. Garfield, National 
City Building, Cleveland, for a dormitory, 
music studio and power house on Euclid 
Road for Lake Erie College for Women, 
to cost about $400,000. 

EVANSVILLE, IND.—Bids will be Te 
ceived by the Board of Public Satety until 
March 12, for 1,815 feet four steel taped 
parkway cable, 2,235 feet 14-spinal weave 
cable, fourteen fire alarm pedestals, sixteen 
fire-alarm boxes, ete. 

INDIANAPOLIS, IND. 
1926 of the Indianapolis Light & H 
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will cost $200,000 additional. About $400,- 
000 will be expended for other extensions 
and improvements to the system, including 
line extensions, meters, transformers, etc. 


INDIANAPOLIS, IND.—The Merchants 
Heat & Light Company has filed plans for 
a building at Crouse and Daly Streets, to 
house its meter repair and parts depart- 
ment, machine shop, etc., to cost $118,000. 

CHICAGO, ILL.—Plans are under way 
py the Commonwealth Edison Company for 
further extension of its Crawford Avenue 
generating station to house additional gen- 
erating units which will be installed in 
1927 and 1928. The cost is estimated at 
from $2,000,000 to $3,000,000. 

MADISON, WIS.—Steps have been taken 
by the South Side Community Men’s Club 
to secure improvement to the street lighting 
system in that section. 

MILWAUKEE, WIS. — Extensions and 
improvements contemplated by_the Milwau- 
kee Electric Railway & Light Company and 
its associated companies during 1926 in- 
volve an expenditure of about $11,000,000, 
a large part of which will be used for 
puilding additional generating units, elec- 
tric transmission and _ distribution lines. 
The appropriations will be distributed as 
follows Milwaukee Electric Railway & 
Light Company, $6,100,000; Wisconsin 
Electric Power Company, which owns the 
Lakeside power plant, $2,300,000; Wiscon- 
sin Gas & Electric Company, operating in 
Racine, Kenosha, Waukesha and other com- 
munities in Eastern Wisconsin, $1,600,000; 
Wisconsin Traction, Light, Heat & Power 
Company, operating in Appleton, $100,000 ; 
Badger Public Service Company, operating 
in Elkhart Lake and other communities in 
Sheboygan County, Peninsular Power Com- 
pany, operating in the Northern Peninsula 
of Michigan and the Milwaukee Northern 
2ailway Company, $200,000. For improve- 
ments to the railway properties $2,000,000 
has been set aside. 

CALEDONTA, MINN.—At an election to 
be held in March the proposal to issue 
bonds for the installation of a new orna- 
mental lighting system will be submitted 
to the voters. 

ST. PAUL, MINN.—The City Council has 
authorized the installation of ornamental 
lamps (bracket type) on South Robert 
Street, to cost about $25,865. G. M. Shep- 
ard is city engineer. 

GRISWOLD, IOWA.—A franchise has 
been granted the Iowa Electric Company, 
Cedar Rapids, to install and operate an 
electric distributing system in Griswold. 

PROMISE CITY, IOWA.—Bonds to the 
amount of $3,500 have been issued, the pro- 
ceeds to be used to finance a new electric 
lighting system. ; 

BAGNALL, MO.—The Federal Power 
Commission has granted Walter Cravens, 
Kansas City, a license to construct a hydro- 
electric plant on the Osage River. The 
project includes the construction of a dam 
100 feet high and a reservoir extending 
from Bagnall to Warsaw, 100 miles long. 

FARGO, N. D.—The installation of a new 
police-alarm system is under consideration 
by the City Council. 

PORTAL, N. D.—The installation of an 

ornamental lighting system on Main Street, 
In the downtown district, is under consid- 
eration by the City Council. 
, HOVEN, S. D.—Plans are under way for 
the installation of a new electric lighting 
system for which $8,250 in bonds have been 
authorized. 

MADISON, NEB.—The City Council con- 
templates the construction of a municipal 


electric light and power plant, to cost about 
$90,000, 


Southern States 


NEWTON, N. C.—The installation of a 
ver plant is under consideration by the 
‘ewton Furniture Company. 

ANDERSON, S. C.—Preparations are 
ane made by the Southern Power Com- 
pany, Charlotte, to erect a large substation 
’ Provide power for the Appleton Mills. 

y AIRMONT, S. C.—Plans are under way 
fy, he Fairmont Manufacturing Company 
— construction of a 600-hp. electric 
about plant on the Tyger River, to cost 
supply $30,000. The proposed plant will 
“PPIY power to operate the mill. 
congEARN ATER, FLA.—Plans are under 
Companion by the Pinellas County Power 
eat on © build a local substation, to 

St about $50,000. 

»eAVIS SHORES, FLA.—A contract has 
ettles ee d by the D. P. Davis Prop- 
Compan. .Usustine, to the Foundation 

bany, New York and Atlanta, Ga., for 
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the development of Davis Shores involving 
an expenditure of about $8,000,000. Plans 
for proposed lighting system include 1,900 
reinforced concrete standards, maintained 
by underground wires. All telephone wires 
will be placed in conduits. 

FORT MEADE, FLA. — Bonds to the 
amount of $40,000 have been voted for 
extension and improvements to the munic- 
ipal electric lighting system. 

INGLIS, FLA.—The Pinellas County 
Power Company, St. Petersburg, has ac- 
quired a local site for a proposed 60,000- 
kw. steam electric power plant. 

IVERNESS, FLA.—Bids will be received 
by the Town Council until March 12 for 
improvements to the street-lighting system, 
extensions to water and sewer systems. 
The project includes the installation of an 
ornamental lighting system. 

KISSIMMEHR, FLA. 3onds to the amount 
of $600,000 have been voted of which 
$30,000 will be used for extensions and 
improvements to the lighting system. 


MIAMI, FLA.—Bonds to the amount of 
$145,000 have been voted for the purchase 
of fire-alarm equipment, etc. 


POLK CITY, FLA.—Bids will be received 
by the Town Commission until March 9 for 
$125,000 in bonds, of which $15,000 will be 
used for street lighting system and the 
remainder for waterworks. 

ST. PETERSBURG, FLA.—Steps have 
been taken by the property owners on 
Gandy Boulevard outside of the city limits 
to extend the proposed ornamental lighting 
system from the city limits to the Gandy 
bridge head. 

HARRIMAN, TENN.—The Tennessee 
Electric Power Company, Chattanooga, is 
negotiating for the purchase of the munic- 
ipal electric plant, and plans extensions in 
transmission system throughout this dis- 
trict. 

FAYETTEVILLE, ARK.—The construc- 
tion of a 33,000-volt transmission line from 
Fayetteville to Forrest Park, to cost about 
$50,000, is under consideration by the 
Southwest Power Company, McAlester, 
Okla. 

LISBON, ARK.—Work will soon start 
on the erection of a 6,600-volt transmission 
line by the Arkansas Light & Power Com- 
pany, Pine Bluff, from El Dorado to Lisbon 
to furnish service here. 

EUNICE, LA.—The Louisiana Public 
Service Company, Shreveport, which re- 
cently acquired the property of the Eunice 
Light & Power Company, contemplates ex- 
tensions in transmission lines in this section. 

HAMMON, OKLA.—The Inland Utilities 
Company, Elk City, which has acquired the 
local plant, has been granted a franchise 
to supply electricity here. 

AUSTIN, TEX.—Preliminary sufveys are 
being made by the State Board Water 
Engineers for one large dam and several 
smaller dams on the Colorado River to pro- 
vide water and power im connection with 
an irrigation project, to cost about 
$2,000,000. 

GALVESTON, TEX.—The Galveston 
Electric Company, which has acquired the 
plant and system of the Brush Electric 
Company, will interconnect the two sys- 
tems and operate them as one unit. 








Pacific and Mountain 
States 


GROTTO, WASH.—The Northwestern 
Portland Cement Company, Portland, Ore., 
recently formed by J. M. Scudder, Spalding 
Building, Portland, and associates, plans to 
build a power plant at its proposed local 
cement mill. The entire project will cost 
about $1,000,000. 

PORT ANGELES, WASH.—The Wash- 
ington Pulp & Paper Corporation contem- 
plates the construction of a _  10,000-hp. 
hydro-electric power plant on the Elwha 
River, about 4 miles from this city, to 
supply power for its mill. 

SEATTLE, WASH.—Bids will be received 
by William D. Freeman, county purchasing 
agent, County-City Building, until March 
12, for three motor-generator battery charg- 
ing sets. Also, at the same time, for a 
quantity of sector fire alarm boxes. 

WALLA WALLA, WASH.—Preliminary 
plans are under consideration by the City 
Council for a municipal electric light and 
power plant. 

EUGENE, ORE. The Department of 
Public Utilities plans to build three sub- 
stations, for power transformer and dis- 
tributing service in connection with exten- 
sions to the lighting system. 
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MEDFORD, ORE.—Electric power equip- 
ment will be installed in the proposed mill 
to be built by the Owen Lumber Company, 
to cost about $450,000. 


NEWBERG, ORE.—Plans for the pro- 
posed local paper and pulp mill, to be 
erected by a new company being organized. 
Charles K. Spaulding, president of the 
Spaulding Logging Company, Newberg, and 
associates, include a power plant. The cost 
of the entire project is estimated at 
$500,000. 

PORTLAND, ORE.—Plans have been 
filed by the Northwestern Electric Com- 
pany for an equipment storage and dis- 
tributing plant in the Albina district, to 
cost about $125,000. 

LOS ANGELES, CAL.—The City Council 
plans to install ornamental lamps on Gen- 
essee Street and Spaulding Avenue, from 
Melrose to Rosewood Avenues, using con- 
crete standards, and also on Walbridge 
Avenue, between the Country Club Drive 
and Pico Boulevard. - 

LOS ANGELES, CAL.—The Board of 
County Supervisors plans to install orna- 
mental lamps on streets between Slauson 
Avenue and Eighty-fourth Place, from Cen- 
tral Avenue, east, requiring about 389 
standards, to cost about $56,500. 

REDDING, CAL.—The Pacific Gas & 
Electric Company, San Francisco, plans 
extensions and improvements in its local 
Jenny Creek substation and _ switching 
plant, to cost about $125,000: and also 
extensions and improvements in transmis- 
sion lines in this vicinity, to cost $25,000. 

SACRAMENTO, CAL.—The City Council 
is considering the installation of an electric 
fire-alarm system in the business district. 

SAN DIEGO, CAL.—The City Council is 
perfecting plans for the installation of orna- 
mental lamps on Adams Street, between 
Thirty-sixth and Boundary Streets, using 
pressed steel standards. 

SAN FRANCISCO, CAlL.—The Board of 
Public Works has rejected bids, submitted 
for the installation of cableway equipment 
for the Red Mountain Bar Division of the 
Hetch Hetchy project, and plans to ask new 
bids at an early date. 

CASPER, WYO.—The Chicago, Burling- 
ton & Quincy Railroad Company, Chicago, 
plans to build an electric generating plant 
at its Casper shops, to cost about $80,000. 
Oil will be used for fuel. 

TORRINGTON, WYO.—Plans for the 
proposed local sugar mill of the Holly Sugar 
Company, Colorado Springs, Col., to cost 
about $500,000, include a power plant. 

DELTA, COL.—Surveys are being made 
by the Western Colorado Power Company, 
Durango, with a view of extending its 
transmission line from Delta to North 
Delta to furnish electric service there. 

ARTESIA, N. M.—The City Council is 
considering the installation of an improved 
lighting system on Main Street. 


Canada 


CALGARY, ALTA.—The Calgary Power 
Company has submitted proposals to eight 
towns and villages in this district offering 
to erect a transmission line to supply elec- 
tric service. If accepted the company will 
start work this spring on the proposed 
extension. 

STAVELY, ALTA.—The installation of 
an electric lighting system in Stavely is 
under consideration. 

ALLANBURG, ONT.—The Ontario Hy- 
dro-Electric Commission, Welland Rural 
Power District, is considering erecting a 
transmission line from Fonthill to Allanburg. 

FORT WILLIAM, ONT.—The bylaw 
authorizing an expenditure of $250,000 for 
a Hydro substation and transformer station 
has been approved by the ratepayers. 

KITCHENER, ONT.—Plans are under 
way by the Insull interests, which recently 
acquired the property of the Algoma Power 
Company at Michipicoten Falis, for the 
erection of a transmission line from the 
power plant to the Goudreau gold field, a 
distance of about 40 miles. The cost is 
estimated at $150,000. 

OTTAWA, ONT. — The rights on the 
Chute des Chats waterfalls on the Quebec 
side of the Ottawa River, about 40 miles 
north of Ottawa, have been leased by 
the Quebec government to the Montreal 
Engineering Company, which intends to use 
the power for the further development of 
the property of the Kingdom Mining Com- 
pany. 

MONTREAL, QUE.—The city officials 
have decided to extend the underground 
wiring system on St. Catherine Street east- 
ward to Pie IX Boulevard, Maisonneuve. 
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Electrical 
Patents 


Announced by U. S. Patent Office 


(Issued Feb. 2, 1926) 


1,571,304. ELECTRICAL SysTeEM; M. L. 
Sindeband and J. W. Milnor, New York, 
N. Y. App. filed Feb. 28, 1923. Method 


of and means for automatically reducing 
an abnormal flow of current in feeders of 
a transmission system. A novel form 
of circuit including electron tubes or 
rectifiers and in which current is per- 
mitted to flow during both halves of each 
cycle or, under different conditions, is 
prevented from flowing in either direction. 
1,571,379. ELecrric WATER HEATER; W. A. 
Sharpe, Denver, Col. App. filed Oct. 23, 
1924. Instantaneous type; with auto- 
matic pressure-operated switch that will 


close the electric circuit when water is 
drawn and open the same when the 
water ceases to flow. 


1,571,390. ADJUSTABLE SENSITIVE ELECTRI- 
CAL REGULATING DEVICE; W. H. Apthorpe, 
London, England. App. filed May 12, 
1923. For regulating temperatures ; 
using galvanometer and thermocouple. 


1,571,458. ELECTROMAGNETIC PRODUCTION 
oF Direct CURRENT WITHOUT ‘FLUCTU- 
ATIONS; M. I. Pupin, Norfolk, Conn. App. 
filed Dec, 31, 1915. A dynamo-electric 
direct-current generator having an arma- 
ture with two commutators and asso- 
ciated pilot conductors, particularly 


for use in wireless wave-trans- 

systems. 

1,571,463. OscILLATION-GENERATOR SYSTEM ; 
V. K. Zworykin, Pittsburgh, Pa. App. 
filed July 19, 1921. Vacuum-tube oscil- 
lation-generator system that may be 
employed in wireless transmission sys- 
tems. 

1,571,499. ELECTRON DISCHARGE DEVICE; 
J. H. Thompson, Holliday’s Cove, W. Va. 
App. filed Nov. 17, 1924. Filament dis- 
posed in the form of a double diagonal. 

1,571,508. EXLECTROTHERAPEUTIC APPARA- 
Tus; W. L. Carlson and G. W. Carpenter, 
Washington, D. C. App. filed March 24, 
1921. In which thermionic vacuum tubes 
are employed in the production of high- 
frequency oscillations at a frequency 
above that which effects the nervous sys- 
tem of the body. 


suitable 
mission 


1,571,526. Evectric SwitcH; R. C. Min- 
ton, East Boldon, England. App. filed 
April 9, 1924. Switches which control a 


number of resistance sections such as are 
used in starting and regulating dynamo- 
electric machines. 


1,571,542. Brake; B. E. Fernow, Jr., Mil- 
waukee, Wis. App. filed July 2, 1921. 


Electromagnetic brake of the drum type. 
1,571,600. ELectTric SwitcH; E. A. Olley 
and F. C. Smith, Syracuse, N. Y. App. 
filed March 28, 1921. Toggle type. 
1,571,613. DYNAMO-ELECTRIC MACHINE; 
H. K. Whitehorn, Maidstone, England. 
App. filed Aug. 6, 1924. In which the 
relative direction of rotation of field and 
armature (whether either one or both 
be designed to rotate) is normally or at 
maximum load in a predetermined direc- 
tion as opposed to a machine intended to 
run indifferently in either direction. 
Another object is to counteract the 
uneven distribution of the magnetism on 
the pole face due to armature reaction. 
The field magnet poles are divided into 
magnetically separated (or substantially 


so) portions, a yoke portion extending 
between the adjacent portions of adja- 
cent poles. The field magnet thus in 


effect consists of a number of separaté 
magnets with like poles adjacent to one 
another, each pair of like poles forming a 
single-field magnet pole. One limb of 
each of the constituent magnets is pro- 
vided with a _ series winding spanning 
that limb alone for the purpose of main- 
taining susbtantially uniform distribution 
of the flux on the pole face in spite of 
armature reaction when the machine 
comes under load. 

1,571,630. HigH-TENSION CIRCUIT BREAKER; 
N. Japolsky, London, England. App. filed 
April 20, 1925. Consists essentially in 
fractioning the drop of potential by means 
of a number of surfaces of contact which 
are connected together when the circuit 
is closed and separated when the circuit 
is open. 

1,571,644, TimME-CLock ELECTRICAL SWITCH ; 


H. E. Robertson, Oakland, Cal. App. 
filed Jan. 26, 1925. 
1,571,696. CuRRENT Tap; R. B. Benjamin, 


Ill. App. filed Jan. 12, 1922. 

1,571,702. Fuse Puiuc; N. C. Butler, Cleve- 
land, Ohio. App. filed Oct. 8, 1920. With 
au removable fuse member. 


Chicago, 


1,571,727. 


1 


1 


1 


1 


1 


1 
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ATTACHMENT Prue; S. McClat- 
chie, Cambridge, Mass. App. filed July 
3, 1920. Swivel type. 

,571,738. COMPOUNDING ALTERNATING- 
CURRENT MACHINE; L. Schombourger, 
Paris, France. App. filed Sept. 24, 1924. 
Arrangement for eliminating or minimiz- 
ing the difficulties which result from the 
inductive relation existing between the 
series and shunt exciting field windings 
in machines of this character. 

,571,742. CLOSED FURNACE AND METHOD 
OF OPERATING THE SAME; C. Steenstrup, 


ners N. Y. App. filed Dec. 20, 
1923. 

,571,767. Moror-CONTROL SyYsTeEM; W. 
Fels, Elberta, Ala. App. filéd July 8, 
1920. Driving mechanism for knitting 
machines and applied more perticularly 
to automatic reversing and speed-con- 
trolling mechanism. 

,571,836. SOLDERING IRON; H. J. Hocker- 


smith and F. M. Agerbright, Great Falls, 
Mont. App. filed May 14, 1924. For use 
with 6-volt storage battery. 

,971,879. FACEPLATE FOR ELECTRICAL 
RECEPTACLES; S. P. Wryrfel, Hartford, 
Conn. App. filed June 21, 1922. Face 
plate carrying a bull’s-eye jewel. 
,571,908. ELECTRICAL SYSTEM; W. E. 
Menzies, Irwin, Pa. App. filed April 27, 
1922. Of the _ single-unit type which 
embodies dynamo-electric machines that 


operate either as motors or as genera- 
tors. 

1,571,909. REGULATOR SYSTEM; W. E. 
Menzies, Irwin, Pa. App. filed July 13, 
1922. System of voltage regulation. 

1,571,910, 1,571,911. ELEcTRICAL MEASUR- 


1,571,912. 


1 


ING SYSTEM; A. Nyman, Wilkinsburg, Pa. 
App. filed Nov. 5, 1920. Phase meters 
for polyphase electric circuits. 
VoLT-AMPERE METER; B. H. 
Smith, Wilkinsburg, Pa. App. filed Feb. 
6, 1922. 
571,914. 
MACHINES; 


ARMATURE OF DYNAMO-ELECTRIC 
G. H. Fletcher, Ashton-on- 


Mersey, England. App. filed Sept. 2, 
1922. Armatures having toothed cores 
with the windings in slots between the 
teeth. 

1,571,922. ELECTRICALLY HEATED APPLI- 
ANCE; V. G. Vaughan, Wilkinsburg, Pa. 
App. filed April 8, 1924. Using thermo- 
static switch. 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


,571,924. AUTOMATIC WELDER; O. A. Ken- 
yon, New York, N. Y. App. filed Dec. 13, 
1920. 

(Issued Feb. 9, 1926) 


,971,960. ELecTRICAL MANS FOR INDICAT- 
I? 


NG AT A DISTANCE THE MOTION OF AN 
APPARATUS; J. C. Needham, Chiswick, 
London, England. App. filed Nov. 17, 
1920. 

,572,039. ELecrricaL APPARATUS; M. R. 
Richard, Chicago, Ill. App. filed May 5, 
1920. Current modifier for unidirectional 
current. To obtain interrupted unidirec- 


tional current of lower voltage for signal 
systems, etc. 

,572,079. ELectric GROUNDING Pua; C. 
D. Platt, Bridgeport, Conn. App. filed 
Sept. 18, 1923. Plug adapted to be in- 
serted in place of ordinary fuse plugs. 
572,117. THERMO-ELECTRIC ELEMENT; 
O. Hermann, Chicago, Ill. App. filed May 
4, 1925. For thermocouples; an alloy 
composed of substantially 81 per cent of 
nickel, 17 per cent of molybdenum and 2 
per cent of vanadium. 

,572,119. ATTACHMENT PuiuG; S. McClat- 
chie, Cambridge, Mass. App. filed Nov. 
20, 1920. 
,572,130. SwitcH 
strom, Bridgeport, Conn. 
14, 1924. 


neo 


572,169. 


HANDLE; H. O. Eng- 
App. filed May 
For rotary snap switch. 
CIRCUIT-CONTROL MEANS; G. A. 
Taylor, Muncie, Ind. App. filed May 9, 
1924. For electrically heated ovens 
known as fireless stoves or cookers. AN 
airtight chamber or _ receptacle which 
opens from the interior of the oven or 
well, an electric switch in the circuit of 
the heating unit of the stove—which 
switch is retained normally closed—and 
a thermostatic element operable by the 
heat radiated from the said chamber to 
open the switch. 

,572,209. SwitcuH; E. H. Jacobs, Chicago, 
Ill. App. filed Sept. 15, 1921. Discon- 
necting switch designed to prevent acci- 
dental or careless partial opening of the 
switch, and which can be embodied in 
existing standard designs of switch with- 
out change in the standard design. 
,572,211. ELecTRIc SWITCH TERMINAL; H. 
E. Leppert, New Britain, Conn. App. filed 
May 31, 1921. Binding-post or terminal 
construction; flat terminal for a switch 
as a snap switch. 

572,212. Exectric Sien; J. E. Long, 
Multnomah, Ore. App. filed June 7, 1923. 
Electric display sign wherein there is a 
perforated tape passing below a mercury 
terminal, the tape functioning as a cir- 
cuit controller in a manner to cause 
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electric lamps in a bank thereof to dis- 
play lights in the form of characters and 
designs, and to produce such serially, 

1,572,251. BaATTERY-CHARGING SYSTEM: F. 
F. Starr, Dayton, Ohio. App. filed March 
13, 1922. Wherein an_internal-combus- 
tion engine is connected with a dynamo- 
electric machine adapted to operate either 
as a generator or to charge a storage 
battery or as a motor to crank the engi:.e 
when the dynamo receives current from 
the battery. 

1,572,295. BRACKET; H. M. Kofsky, Phila- 
delphia, Pa. App. filed June 20, 1924. 
Adapted for use in securely attaching 
lighting fixtures to a wall.. 

1,572,300. HEATING DEVICE; M. R. Max, 
Pittsburgh, Pa. App. filed July 19, 1924 
For maintaining a liquid or other 
at a constant temperature; for 
treatment. 

1,572,395. HEATING UNIT; F. Kuhn and J. 
A. Hand, Detroit, Mich. App. filed June 
15, 1918. Adapted to be located at the 
focus of an ellipsoidal or other dished 
reflector of the bowl type. 

1,572,403. ELECTROLYTIC APPARATUS AND 
METHOD OF OPERATING THE SAME: R. J. 


fluid 
medical 


Mershon, New York, N. Y. App. filed 
Sept. 18, 1919. In electrolytic appara- 
tus, such as condensers, rectifiers and 


lightning arresters, arranged to keep the 
electrodes free from adhering bubbles, 


1,572,404. PROTECTING CONDENSER Parts 
AGAINST CORROSION; R. D. Mershon, New 
York, N. Y. App. filed Sept. 27, 1921. 
An electrolytic condenser in which the 
leads extending out of the tank for con- 


nection with the external circuit are pro- 
tected. 


1,572,441. AUTOMATICALLY OPERATED ELEc- 
TRIC IRON; C. E. Macy, Iowa Hill, Cal. 
App. filed March 3, 1925. Circuit ar- 


ranged to be closed only while the iron is 
in use. 


1,572,466. ELectric WaTER HEATER: G. R. 
Blakesley, Edgerton, Wis. App. filed 
Dec. 4, 1920. In which the electric cur- 
rent is controlled by the flow of the 
water. 

1,572,521. ELECTRIC INCANDESCENT LAMP 
FOR ADVERTISING PURPOSES; O. Fehler, 


Berlin-Steglitz, Germany. App. filed Aug. 


29, 1921. (Granted under the provisions 
of the act of March 3, 1921.) Filament 
arranged to display the required sign. 
1,572,530. Vacuum TUBE; W. F. Hendry, 
New York, N. Y. App. filed Dec. 28, 
1918. Mounting of the terminal connec- 


tions for the leading-in wires. 

1,572,532. ELECTRIC LAMP - SUPPORTING 
STRUCTURE; M. Herskovitz, Chicago, IIl. 
App. filed Jan. 5, 1924. A supporting 
member which may be supported either 
from a standard, as in the case of a 
lamp, or by an element depending from a 
ceiling or extending laterally from an up- 
wardly extending support, and an elec- 
tric lamp-receiving socket, preferably pro- 
vided with a plural number. 


1,572,534. SECTIONAL ELECTRODE WITH 
LocKED ScrREW-THREAD JOINT; A._T. 
Hinckley, Niagara Falls, N. Y. App. filed 
Oct. 27, 1923. Sectional electrode of 


carbon. 

1,572,551. 
Mersom, Tacoma, Wash. 
9, ‘1924. 

1,572,563. ELectric Wat. Puivuc; H. F. 
Secretan, Pelaw-on-Tyne, England. App. 
filed Sept. 19, 1923. In which the pins 
are surrounded by a casing preferably of 
metal and earthed. 


ELectric Hair Curer; J. J. 
App. filed Jan. 


1,572,607. OFFSET FILAMENT Lamp; C. F. 
Jenkins, Washington, D. C. App. filed 
Oct. 22, 1924. For use in the transmis- 
sion of photographs by radio and for 


other purposes. 


1,572,634. ELectrric FurRNACE; M. H. Ben- 
nett, Waterbury, Conn. App. filed June 


1923. Arranged for positioning the 
electrode or electrodes with respect to 
the charge and to maintain them in such 
proper position during operation. 


> 
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1,572,670. INCANDESCENT Lamp; R._ E. 
Myers, East Orange, N. J. App. filed 
June 25, 1921. Having an envelope filled 
with hydrogen and resistant to th: chem!- 
cal action thereof, whereby blackenins 
of the envelope during operation '§ 
avoided. . 

1,572,695. Exectric Switch; 0. H. Van 
Amburg and L. A. Kempton, Bridgeport, 
Conn. App. filed Dec. 8, 1921. As uset 
in a signal system, as in a. hospital. 

1,572,708. ELBCTROMAGNETICALLY CONTROL" 
LED Device; J. Eaton, Schenectady, N. . 
App. filed Sept. 29, 1921. In which a — 
trolled member biased to one position. 
magnetically held in a_ second position 
when the energization of the ele ce 
net is above a predetermined min 
value, and arranged so that when is 
energization of the electromagnet Re 
above a predetermined maximum Va.” 
the controlled member is directly OP® 
ated away from the second pos!tion. 
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Business Facts for Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 
Trend of the Electrical Business 


Economics of Interconnection 


HE present decade will stand 
out in the history of the electric 
light and power industry as the one 
during which the greatest strides 
were made in interconnection of 
systems and in the supplying of the 
base load of a system or a group of 
systems by either a singie plant or 
a group of highly efficient plants, 
these plants being situated not par- 
ticularly with regard to the location 
of the load, but chiefly with regard 
to the availability of the proper sup- 
ply of coal and condensing water. 
As a result of this trend three 
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outstanding operating problems of 
the industry are being solved. First, 
small and inefficient plants are being 
shut down or are being relegated to 
the post of emergency stations or to 
the task of he'ping to carry abnor- 
mally large peaks. Second, individ- 
ual communities, instead of being 
dependent upon a single source of 
supply, are now in a great majority 
of cases able to call upon or 
more sources, so that an interrup- 
tion at any one source does not now 
interrupt the service of any particu- 
lar community. Third, through the 


two 










5,000 to 


10,000 Kw. 10,000 Kw. 


ating cost 


ses 
ei 








60,000 70,000 


80,000 


tying in of independent systems great 
strides are being made toward bal- 
ancing the load of the various sec- 
tions of the country, making possible 
the purchase of surplus energy by 
one system from another to meet 
peak or abnormal conditions. This 
has tended to cut down the idle 
generator equipment of the industry, 
which must be held in readiness for 
operation to meet unusual power 
requirements unless sufficient energy 
can be purchased from another com- 
pany to meet such emergency condi- 


tions. The large economic gains 
possible through the grouping of 


generating systems and the raising 
of the load factor are indicated in 
the accompanying diagram. ‘The 
average system in the country with 
an installed rating of under 300 kw. 
generated only 334+ kw.-hr. per kilo- 
watt of generator rating, while sys- 
tems of more than 10,000 kw. re- 
ported an average output of 2,525 
kw.-hr. per kilowatt of generator 
rating. ‘This increased efficiency as 
the systems grow in size is a direct 
reflection of increased diversity fac- 
tor, resulting in a raising of the 
load factor. 

The low load factor of the small 
system is still further reflected in the 
high cost of energy production per 
kilowatt of generator rating. The 
resulting frequent starting and stop- 
ping of the turbines and auxiliaries, 
the frequent banking of boilers and 
the operating of equipment at less 
than its most efficient load are re- 
flected in a higher B.t.u. per kilowatt- 
hour and consequent higher operat- 
ing costs for the smaller plants and 
systems. 

Interconnection spells better serv- 
ice to the American public. 


Most of the data for statistics in the 
ELECTRICAL WORLD are gathered by it 
from original sources. Privilege is 


freely given to readers of the ELgc- 
TRICAL WorLD to quote for use these 
statistics for any legitimate purpose. 
While there is no requirement that the 
source of data be given, yet it would 
help the ELEcTRICAL WorLD in obtaining 
and compiling further basic information 
if those who make of these statis- 
tics would give credit to the ELECTRICAL 
WORLD. 


use 
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Electrification of Industries in the South Atlantic States 
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Power Potentialities in the Southern States 


NE of the outstanding national economic develop- 

ments of the past ten years has been the industrial 
advance recorded by the Southern States. The South has 
always been regarded as an agricultural and mining sec- 
tion, furnishing the nation with its cotton and tobacco, 
with lumber, with coal and with a large portion of its 
crude oil. But since 1913 a new South has come into 
being, and a new economic structure has been built up 
which has as its foundation the development of the sec- 
tion’s manufacturing potentialities. 

A clearer picture of this recent industrial development 
in the South is to be gained from a review of the present 
use of electrical energy by the mills and factories of the 
section. The rating of the power machinery installed in 
the manufacturing establishments of the Southern States 
has increased by 1,472,685 hp., or by 33 per cent, during 
the past ten years, the installed power at the opening of 
1924 totaling 5,914,887 hp. Based upon returns received 
in a recent survey conducted by the ELEcTRICAL Wor Lp, 
the estimate is made that 793,927 hp. of this power is 
installed in private electric generating plants and that 
2,202,447 hp. is in electric motors run by energy pur- 
chased from central-station lines. Using these figures as 
a basis, it is estimated that industry as a whole in the 
Southern States is now 50.6 per cent electrified. ‘That 
the South still has a large potential field available for 
immediate development is indicated from the fact that 
the degree of electrification mentioned is the lowest in 
any section of the country, New England reporting 58.2 
per cent electrification, the Middle Atlantic States 59.6 
per cent and the North Central States 64 per cent. There 
is no doubt that the next five years will witness a material 
increase in the electrification of Southern industry. 

The Southern States report 1,458 private industrial 
electric generating plants, with a total generator rating 
of 735,304 kva. The industrial plants of these seventeen 
states, including the District of Columbia, consumed 


4,177,885,000 kw.-hr 


which 66.5 per cent was purchased from central stations 


of electrical energy in 1924, of 


and 33.5 per cent was generated in private plants. Only 
one section—the Mountain and Pacific States—reported 
a smaller percentage of privately generated energy. 

The present status of industrial power in the Southern 
States is best shown by considering the various industries 
operating in that part of the United States. This section, 
constituting almost one-third of the gross area of the 
nation, is one with many varied industries. Five primary 
industries stand out, however, as indicative of industrial 
development. ‘These leading industries in the order of 
their importance are lumber and allied products, textiles, 
chemicals and allied products, food and kindred products, 
and iron and steel and their products, not including 
machinery. ‘The textile industry, the outstanding industry 
of the section, is 60.7 per cent electrified. This degree of 
electrification is considerably higher than that reported by 
the textile industry in New England—46 per cent. Of 
the 443,696,000 kw.-hr. of electrical energy consumed by 
these textile mills in 1924, 79 per cent was purchased 
from central-station companies. In New England only 
46 per cent and in the Middle Atlantic States only 62.7 
per cent was purchased from central-station companies. 

North Carolina reports by far the largest total power 
installation, with 702,832 hp., of which 69,301 hp. is in 
private electric generating plants. Industry in the state, 
however, is only slightly more than one-half electrified— 
54.2 per cent, to be exact. These manufacturing plants 
of the state consumed a total of 311,264,000 kw.-hr. of 
electrical energy during 1924. 

No section of the nation offers greater possibilities for 
the future development of the central-station load than 
these Southern States. Not only is there a large poten- 
tial load still undeveloped, but these states contain more 
than 13 per cent of the potential water powers of the 
nation, of which only 28 per cent has been developed 


Stone, C oy — andl 


* 




















